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8:30 A.M. – 8:50 A.M.
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Industry Panel
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Location: Student Union, Apollo Room

Lunch with Industry Representatives

12:30 P.M. – 1:30 P.M.

Location: Student Union, Endeavour and Apollo Rooms

DATA BLITZ

1:00 P.M. – 1:45 P.M.

Location: Student Union, Apollo Room

Poster Session

1:45 P.M. – 3:15 P.M.

Location: Student Union, Apollo Room
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Presenting Sponsor

Peerless Technologies Corporation
Peerless Technologies Corporation is a nationally‐recognized firm providing engineering,
information technology, human performance, intelligence, and cyber services to federal
government clients. Headquartered in Fairborn, Ohio, Peerless with its over 300 employees is both
ISO 9001-2008 and CMMI Level 3 certified. Clients include the Department of Defense,
Department of Energy, Department of Homeland Security, Environmental Protection Agency, and
NASA. Peerless specializes in the acquisition support of major weapon systems, development and
maintenance of IT systems, medical laboratory operations, support of altitude chambers, and the
application of cyber and information assurance technologies. Peerless is very pleased to be the
Presenting Sponsor of the 2016 Celebration of Research, Scholarship, and Creative Activities and
proudly employs many Wright State graduates, including its President Michael Bridges a Systems
Engineering graduate, who serves as Chair of Wright State’s Board of Trustees, and CFO Andrea
Kunk, an MBA graduate who also serves on the WSU Foundation Board of Trustees. Visit us at
www.epeerless.com
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Programming Sponsor

Emerson Climate Technologies
Emerson Climate Technologies, a business segment of Emerson, is the world’s leading provider of
heating, air conditioning and refrigeration solutions for residential, industrial and commercial
applications. The group combines best-in-class technology with proven engineering, design,
distribution, educational and monitoring services to provide customized, integrated climatecontrol solutions for customers worldwide. The innovative solutions of Emerson Climate
Technologies, which include industry-leading brands such as Copeland Scroll™ and WhiteRodgers™, improve human comfort, safeguard food and protect the environment. For more
information, visit EmersonClimate.com.
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Hosting Sponsors

Heraeus Precious Metals North America
Daychem LLC
Since 1980, Daychem is focused on the development and production of high performance
chemicals in high-end applications for the electronics and aerospace industries. Daychem
specializes in being a research partner to develop innovative materials according to our customers’
requirements; performing scale-up of materials from gram to ton quantities under clean room
conditions; and contract-based manufacturing of ultra-clean, electronic-grade materials. After a 2
year partnership, Daychem was acquired by Heraeus Precious Metals based in Hanau, Germany
effective January 31, 2012. Heraeus is a global, private company with 160 years of tradition. Fields
of competence include precious metals, materials and technologies; sensors; biomaterials; and
medical products, as well as quartz glass and specialty light sources. With product revenues of
over €4 billion and precious metals trading revenues of over €17 billion, as well as more than
12,900 employees in over 120 subsidiaries worldwide, Heraeus holds a leading position in its
global markets.

Riverside Research
Riverside Research is an independent, not-for-profit
organization chartered to advance scientific research in
the public interest and in support of the United States
government. Comprised of leading engineering, technology, and operations experts, we strive to
consistently deliver trusted, mission-focused solutions in: biomedical engineering; cyber;
electromagnetic sciences; and intelligence, surveillance, and reconnaissance.
Riverside Research delivers trusted solutions, utilizing a national network of research facilities
including the new 20,000 square foot Open Innovation Center (OIC) in Dayton, OH. The OIC
embodies the spirit of discovery, scientific investigation, and national mission importance that first
launched Riverside Research into the not-for-profit sector fifty years ago. It is our not-for-profit
status and academic heritage that drives our commitment and investment into academic
institutions and organizations that empower past, present, and future industry leaders.
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Ball Aerospace & Technologies Corporation
Ball Aerospace & Technologies Corp. supports critical missions for national
agencies such as the Department of Defense, NASA, NOAA and other U.S.
government and commercial entities. Founded in 1956, Ball Aerospace is
now the oldest unit of Ball Corporation which manufactures over 70 billion
recyclable aluminum and steel cans a year worldwide.
The growth of Ball Aerospace has been organic, emerging from core technologies, exceptional
capabilities and continued customer confidence in the company’s innovative applications of
technology. Now, Ball is a company of nearly 2,800 employees across the United States, with
annual sales exceeding $810 million.
Ball’s innovative technology can be found anywhere, from right here on Earth to millions of miles
in deep space. An industry leader with proven quality and performance, Ball develops spacecraft
and space-based instruments, tactical defense products and geospatial information solutions. Be it
space exploration, Earth and space science, commercial remote sensing or national security and
intelligence, we deliver end-to-end capabilities for mission success.
Located near Wright-Patterson Air Force Base, Ball supports the missions of the Air Force Research
Laboratory (AFRL), the National Space Intelligence Center (NASIC), and several Air Force Life Cycle
Management Center (AFLCMC) Program Executive Officer’s (PEOs) programs. Ball is a prime
contractor leading research and development teams in partnership with AFRL to discover,
develop, and integrate affordable warfighting technologies for the nation’s air, space, and
cyberspace force. Ball supports NASIC in providing solutions to complex customer challenges and
creating new capabilities. Ball’s innovation delivers science and technology programs, engineering,
analysis, and operations to these customers on time and within budget.
Ball is a proud sponsor of the Wright State University Celebration of Research,
Scholarship and Creative Activities in Dayton, Ohio. To learn more about Ball, visit the company
website at www.ballaerospace.com

Infoscitex Corporation (IST)
Infoscitex Corporation (IST), a wholly owned subsidiary of DCS,
is an engineering research and development company focused
on developing advanced technologies and providing technical
services to customers in the Aerospace, Defense, Human
Factors and Security markets. IST personnel currently provide
customer-site technical services at Wright-Patterson Air Force Base that include modeling,
simulation and analysis, human biodynamic research, advanced manned and unmanned air
vehicle systems, material science solutions, software development, cyber-domain techniques and
media communications.

Woolpert
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Woolpert is a national architecture, engineering and geospatial (AEG) firm that strategically blends
engineering excellence with leading-edge technology and geospatial applications. For over 100
years and with 24 offices across the United States, Woolpert serves the needs of federal, state and
local governments; private and public companies and universities; energy and transportation
departments; and the United States Armed Forces. The firm has a dynamic R&D department and
works with inventive business partners like Google, Planet Labs and CartoDB. The firm operates a
fleet of planes, sensors and unmanned aerial systems (UAS), collecting the most precise imagery
to create the most accurate GIS datasets. Woolpert continually pushes industry boundaries by
working with advanced water technologies, asset management, Building Information Modeling
(BIM) and sustainable design. Woolpert’s mission is to help its clients in each of its markets
progress and become more progressive.

6

Supporting Sponsor
Barnes & Noble
Barnes & Noble at Wright State University has been a
proud partner with Wright State University for over 20
years. Located in the Student Union, the bookstore serves
Wright State students as a one-stop shop for textbooks, WSU merchandise, reference books,
snacks and much more. As a partner, we support many campus initiatives such as the Celebration
of Research, Scholarship, and Creative Activities. In addition, a portion of every purchase made instore and online goes directly back to Wright State University.
As part of the Barnes & Noble College network of over 600 stores, we are at the forefront of
what's next. As the nation’s most trusted bookselling brand, we leverage years of experience to
help campus bookstores prosper and grow in a dramatically changing industry. As the bookstore
landscape shifts with the emergence of new technologies and student buying behaviors, we
remain dedicated to lead the way for our college and university partners and their students,
faculty, alumni and employees. We are committed to understanding the future of learning, and
strive for innovation in everything we do. At our Reading Innovation Lab in Silicon Valley, experts
and developers discover new technologies that shape the future of learning.
This commitment to our campus partners drives the power of what’s next. It feeds our dedication
to retail excellence and fuels our vision for the future of educational content.

Wright State University Hospitality Services
At Wright State Hospitality Services, our mission is to
create the ultimate dining experience by providing
healthy, delicious food with superb customer service
in a welcoming atmosphere. Our team is dedicated to
meeting the various tastes of the Wright State community. From The Hangar to Union Market,
and everywhere in-between, there is always something to quench your appetite!
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Biochemistry and Molecular Biology
∆Np63α indirectly modulates
HIF1-AN via miRNA-31-5p
Student Presenter: Amjad
Aljagthmi, Graduate Student in
Biochemistry and Molecular
Biology
Faculty Mentor: Madhavi Kadakia,
Ph.D., Biochemistry and Molecular
Biology

Co-Authors/Collaborators: Natasha T.
Hill and Madhavi Kadakia, Ph.D.

Upregulation of ERK3
Signaling by Oncogenic BRAF
Mutation in MELANOMA
Student Presenter: Minyi Chen,
Graduate Student in Biochemistry
and Molecular Biology
Faculty Mentor: Michael Markey,
Ph.D., Biochemistry and Molecular
Biology

Co-Authors/Collaborators: Weiwen
Long, Ph.D. and Michael Kent, Ph.D.

ΔNp63α, a member of the p53 family of transcription factors, is
overexpressed in a number of cancers and known to play a role in
proliferation, differentiation, migration and invasion. ΔNp63α has
been shown to regulate several miRNAs that play a role in both
development and cancer, but to date there has not be a global
analysis of p63-regulated miRNA. Our lab recently identified a
number of ΔNp63α-regulated miRNAs by RNA-Seq studies which
may serve as biomarkers of cancer progression. In particular, we
identified a novel miRNA, miRNA-31-5p which is positively
regulated by p63 and also shown to be upregulated in colorectal
cancer and primary lung cancer. Previous studies have shown that
miRNA-31-5p targets Factor Inhibiting HIFa (HIF1-AN), thus leading
to an increase in HIF1α signaling and VEGF and a corresponding
increase in tumor metastasis and invasion. We hypothesize that
ΔNp63α increases cell migration and invasion through upregulation
HIF1α via miRNA-31-5p in normoxia. We show that knockdown of
ΔNp63α in HaCaT cell line lead to a decrease miRNA-31-5p levels,
while overexpression of ΔNp63α in H1299 cells lead to an increase
in miRNA-31-5p message. ΔNp63α-mediated increase in miRNA31-5p levels has potential implications for cancer migration and
metastasis.
Arising from melanocytes, the melanin pigment producing cell,
melanoma makes up 75% of skin cancer deaths even though it
accounts for less than 5% of skin cancer cases. As with other types
of cancers, melanoma is caused by genetic alterations. Notably,
BRAF is frequently mutated in melanoma and the substitution of
glutamic acid to valine at codon 600 (V600E) contributes to
approximately 90% of all BRAF activating mutations. BRAF V600E is
known to promote melanoma initiation and metastatic progression
by activating multiple downstream targets, including ERK1/2, and
ERK3. ERK3, an atypical MAPK, is usually an unstable protein.
Unlike other well-studied MAPKs such as ERK1 and ERK2, little is
known regarding the regulation of ERK3 signaling. ERK3 is shown to
be dysregulated in melanoma and many other cancers. In addition,
a previous study demonstrated that ERK3 level was upregulated
BRAF V600E in A375 melanoma cells. The current project aims to
elucidate the molecular mechanisms by which BRAF V600E
upregulates ERK3 and investigate the clinical relevance of the
BRAF/ERK3 signaling axis in melanoma.
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Differential Expression of
microRNAs in Barrett's
Esophagus
Student Presenter: Reilly Clark,
Graduate Student in Biomedical
Sciences
Faculty Mentor: Madhavi Kadakia,
Ph.D., Biochemistry and Molecular
Biology

Co-Authors/Collaborators: Jin Zhang,
Natasha Hill, Michael Craig, Sangeeta
Agrawal, Madhavi Kadakia, Ph.D.

Chromosome Breakage At
Trinucleotide Repeat (TNR)
Sequences
Student Presenter: Rujuta Gadgil,
Graduate Student in Biochemistry
and Molecular Biology
Faculty Mentor: Michael Leffak,
Ph.D., Biochemistry and Molecular
Biology

Co-Authors/Collaborators: Todd
Lewis,Michael Leffak, Ph.D.

The prevalence of Esophageal Adenocarcinoma (EAC) is on the rise in
the United States, perhaps due to a similar increase in
Gastroesophageal Reflux Disease (GERD). GERD patients often develop
Barrett’s Esophagus (BE), a transformation of squamous epithelia to
columnar epithelia, and the only known major risk factor for EAC. EAC
has a poor prognosis, so it is vital for BE patients to be monitored for
dysplasia. The current method is regular endoscopies, invasive and
costly procedures. A proposed alternative to endoscopy is a liquid
biopsy designed to detect a panel of molecular biomarkers specific to
BE and EAC. A group of candidate biomarkers, the microRNAs (miRs),
are differentially regulated between BE and EAC. In this study, we first
propose to identify unique miR signatures in serum of BE and EAC
patients, to indicate the signaling involved in progression towards EAC.
Using RNA Sequencing studies, we will identify the miR signatures for
each patient which will lead to stratification of the patients in different
stages of the disease and serve as biomarkers. p63 signaling is essential
for normal esophageal development, and it has been shown p63knockout mice are born with BE. The second aim of this study is to
identify miRs differentially regulated by p63 in BE. Through the p63regulated miRs, it may be possible to ascertain how loss of p63
promotes signaling behind BE formation and its progression to EAC.
Trinucleotide repeats (TNR) are sequences prone to formation of non
classical DNA structures and mutations. These sequences undergo
expansions in vivo which is a leading cause for various inherited genetic
diseases. These expansions can occur in the promoter, coding or non
coding region, 5’ or 3’ UTR as well. Huntington’s disease,
spinocerebellar ataxia, myotonic dystrophy are some of the
neurodegenerative diseases that are a cause of TNR expansions. Of the
various combinations of TNR sequences CAG/CTG repeats are most
common that undergo expansions and are responsible for Huntington’s
disease, Myotonic dystrophy etc. Hairpin structures that are formed
during DNA replication or repair can cause stalling of replication fork
and if left unrepaired could lead to single or double strand DNA breaks.
In order to test and study this hypothesis we have devised a novel two
colour marker gene assay to detect DNA breaks at TNRs. Our results
show that trinucleotide repeat regions are prone to DNA strand breaks
and is dependent on the length of the repeat tract. The cells which
undergo breaks die off, possibly due to inability to repair DNA breaks
and the extent of DNA damage. Also double strand breaks at structured
DNA are repaired differently than ‘clean’ DSBs.
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JNK Regulation of ΔNp63α
Student Presenter: Suraj Sakaram,
Graduate Student in Biochemistry
and Molecular Biology
Faculty Mentor: Madhavi Kadakia,
Ph.D., Biochemistry and Molecular
Biology

Co-Authors/Collaborators: Ethan D.
Grant, Andrew J. Whitlatch, Natasha T.
Hill, Michael Craig, Madhavi P. Kadakia,
Ph.D.

Post-translational Regulation
of DeltaNp63alpha by the
Tip60 Histone
Acetyltransferase
Student Presenter: Andrew Stacy,
Graduate Student in Biomedical
Sciences
Faculty Mentor: Madhavi Kadakia,
Ph.D., Biochemistry and Molecular
Biology

Co-Authors/Collaborators: Natasha T.
Hill, Jin Zhang, Michael Craig, and
Madhavi Kadakia, Ph.D.

ΔNp63α is the most physiologically relevant isoform of p63 and
maintains the proliferative capacity of the basal layer of the epithelial
tissues. Being an oncogene, it is highly expressed in UV-induced nonmelanoma skin cancer such as basal cell carcinoma. However,
upstream regulators of ΔNp63α expression and function remain poorly
understood. p63 levels appear to be regulated by post-translational
modifications such as phosphorylation, which can lead to its
degradation in an ubiquitin-mediated, proteasome-dependent manner.
Jun N-terminal Kinase, JNK, is a stress activated protein kinase that has
been shown to phosphorylate p53 and p73 and is potently activated by
UV stress. We hypothesized that UV-induced JNK activation can
similarly regulate ΔNp63α via phosphorylation. In mouse embryonic
fibroblasts (MEFs), we confirmed that UV treatment activated JNK
which correlated with phosphorylation of ΔNp63α as seen by an
electrophoretic mobility shift. Co-expression of JNK and ΔNp63α in
H1299 cells with UV treatment showed that ΔNp63α phosphorylation
was enhanced as evident by a greater mobility shift. An in-vitro kinase
assay performed with purified recombinant JNK and recombinant
ΔNp63α showed that ΔNp63α is indeed phosphorylated by JNK. Mass
spectrometry was used to identify potential sites of phosphorylation;
residues conserved in p73 were chosen to create site-directed mutants
for further analysis. We showed that the single phospho-deficient
mutants still undergo a mobility shift when co-expressed with JNK,
suggesting that alternative or multiple sites play a role in its regulation.
Elucidating the specific sites of phosphorylation will help us determine
JNK’s role in regulating ΔNp63α.
ΔNp63α, a p53 transcription factor family member, is the dominant
p63 isoform in the basal layer of the skin. ΔNp63α plays a vital role in
epithelial morphogenesis and is up-regulated in non-melanoma skin
cancers, such as basal cell and squamous cell carcinomas, thus
implicating it as a proto-oncogene. Previously, it has been
demonstrated that p53 is a direct target of the Tat Interacting Protein
60 kDa (Tip60) histone acetyltransferase (HAT). Due to the high
homology between p53 and ΔNp63α, we investigated whether Tip60
can target and alter ΔNp63α function. Overexpression of ΔNp63α with
increasing levels of Tip60 resulted in a dose dependent increase in
ΔNp63α protein, while Tip60 protein was likewise found to increase in
a dose dependent manner with increasing levels of ΔNp63α.
Furthermore, silencing endogenous Tip60 diminished endogenous
ΔNp63α protein levels. Co-expression of ΔNp63α with a Tip60 HAT
domain deletion mutant revealed ΔNp63α expression levels are not
affected in opposition to wild type Tip60. By contrast, ΔNp63α protein
levels were elevated when co-expressed with a Tip60 double
sumoylation mutant which retains its acetyltransferase ability. This
affirms the importance of the HAT activity of Tip60 in influencing
ΔNp63α expression. Analysis by qPCR revealed that higher ΔNp63α
protein levels are not due to an increase in transcription. Inhibition of
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protein biosynthesis by cycloheximide demonstrated an increased
ΔNp63α half-life in the presence of Tip60. Taken together, these results
indicate that ΔNp63α is regulated by Tip60 at the post-translational
level. ΔNp63α and Tip60 were found to co-localize and co-precipitate
using immunofluorescence and immunoprecipitation, respectively.
Collectively, these data suggest that Tip60 stabilizes and modulates
ΔNp63α levels by acetylating ΔNp63α at one or more lysines. These
results suggest a potential biologically relevant interaction between
ΔNp63α and Tip60 which requires further investigation.
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Biological Sciences

Plenary Speaker
Optimization of SON Procedures is Crucial for Identifying and
Understanding Novel Binding Partners
Student Presenter: Melissa Ward,
Undergraduate Student in
Biological Sciences
Faculty Mentor: Paula Bubulya,
Ph.D., Biological Sciences

Melissa Ward was selected by the
Dean of Science and Math to
represent the College

Pre-mRNA processing requires many factors for accurate splice
site detection, including serine-arginine rich (SR) splicing factors as
well as snRNPs. SON is the largest known SR splicing factor,
containing several functional domains including an RS domain, a
glycine-rich patch (G-patch) and double stranded RNA binding
domain (DSRBD), as well as novel repetitive sequence motifs of
unknown function. We have previously shown that SON is
essential for nuclear speckle organization and cell cycle regulation
through high-resolution fluorescence microscopy, though the
specific mechanisms and binding partners of SON are unknown.
Our focus is on understanding novel binding partners for SON
through
optimization
of
both
immunoblotting
and
immunoprecipitation analysis. SON protein has been linked to
acute myeloid leukemia and pancreatic cancer, and successfully
identifying Son’s function holds promise for the development of
diagnostic tools in recognizing these diseases. Our ultimate goal is
to identify the role of SON in pre-mRNA processing and construct
a comprehensive model of spliceosome complexes in human cells.
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Novel Molecules to Alter
Adenoviral Infection
Student Presenter: Ibrahim
Alkhomsi, Graduate Student in
Microbiology and Immunology
masters
Faculty Mentor: Katherine
Excoffon, Ph.D., Biological
Sciences

Co-Authors/Collaborators: James M.
Readler, Shon Jergens, Mahmoud
Alghamri, Priyanka Sharma, Ph.D., and
Katherine Excoffon, Ph.D.

Planarian Chemotaxis Depends
on the Auricle Appendage
Student Presenter: Eugene
Matthew Almazan, Undergraduate
Student in Biological Sciences
Faculty Mentor: Labib Rouhana,
Ph.D., Biological Sciences

Adenoviruses are common human pathogens that often cause
cold-like symptoms in human populations. Adenoviruses enter the
body through airway epithelial cells using the Coxsackievirus and
adenovirus receptor (CAR). CAR availability is one of the major
factors that limits viral infection. We have discovered that one of
the alternatively spliced isoforms of CAR (CAREx8) is localized at
the apical surface of polarized primary human airway epithelia,
where mediates apical adenovirus infection. We hypothesize that
an increase or decrease of CAREx8 will directly affect the
susceptibility of the airway epithelium to adenovirus infection. We
have recently discovered that apical CAREx8 abundance is
regulated with opposing effects by two different domains within
the PDZ-domain containing protein MAGI-1 (PDZ1 and PDZ3).
Expression constructs to create cell permeable MAGI-1 PDZ1 and
PDZ3 domains, and PDZ2 (control), were created by subcloning
each domain with a cell permeable peptide TAT sequence and a
myc tag into a prokaryotic expression vector. The domains were
then successfully expressed in E. coli, purified on GST columns, and
endotoxin removed. Current work is focused on testing the ability
for these domains to enter non-polarized and polarized epithelial
cells, and either up or downregulate CAREx8 expression and
adenovirus infection. The basic knowledge of CAR function
investigated in this study will lead to better understanding of
adenovirus infections and may identify regulatory steps that can be
manipulated to protect susceptible populations from wild type
adenovirus infection or improve adenovirus-mediated gene
therapy.
The ability to detect chemical stimuli is an evolutionary advantage
necessary for survival. Investigations into chemotaxis are important
as the loss of olfaction occurs with aging and longer life
expectancies. Planarian flatworms can regenerate their entire
anatomy through contributions of a continuous population of
pluripotent stem cells. The recent ability to culture pluripotent
mammalian stem cells has increased the interest of using
planarians as a model for regenerative medicine. The planarian
auricles are ear-like appendages long speculated to play a role in
olfactory sensing and chemotaxis. This study sought to test the
hypothesis that auricles contribute to the ability to detect chemical
stimuli by using the North American species Girardia
dorotocephala, known for its morphologically prominent auricles.
Triplicates of behavioral experiments, verified by Student’s t-tests,
demonstrated that there is a significant decrease in the ability to
detect chemical stimuli when auricles are surgically removed. It
was also determined that the functional capacity of the animal to
detect food was restored as early as 48 hours post-amputation. By
using irradiation, which specifically depletes stem cells in
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planarians, this study found that these stem cells are required in
regenerating and restoring the functional capabilities of the auricle.
Immunofluorescence analyses uncovered that neuronal bodies
extend to the auricle region of the head of the animal and that
mitotic stem cells are present in the vicinity during auricle
regeneration. The future direction of this study is to identify the
genetic pathways by which stem cells differentiate to form and
maintain functional auricles.

Characterization of chaperonin
containing TCP-1 subunits in
somatic and germline cells of S.
mediterranea
Student Presenter: Jenna
Christman, Undergraduate Student
in Biological Sciences
Faculty Mentor: Labib Rouhana,
Ph.D., Biological Sciences

Co-Authors/Collaborators: Labib
Rouhana, Ph.D.

Fission Yeast as a Model
Organism for FUS-Dependent
Cytotoxicity in Amyotrophic
Lateral Sclerosis
Student Presenter: Alan Cone,
Graduate Student in Biological
Sciences
Faculty Mentor: Shulin Ju, Ph.D.,
Biological Sciences

Spermatogenesis is one of the most complex examples of cellular
differentiation. The final stage of spermatogenesis, known as
spermiogenesis, requires an extensive assembly of microtubules to
form the flagellum that powers sperm movement. The chaperonin
containing TCP-1 (CCT) is known to be required for proper folding
of actin and tubulin not only during sperm formation, but also
during cell cycle progression in eukaryotes. While there are eight
subunits that make up this highly conserved complex, gene
duplications in genes encoding for four of these subunits are
present in Schmidtea mediterranea. Here we characterize the
distribution of expression of each of the genes encoding for CCT
complex subunits in S. mediterranea. Homologs of CCT-alpha, CCTgamma, CCT-delta, and CCT-theta, each have a testes-specific
paralog and a more-broadly expressed paralog. Functional analysis
by RNA-interference (RNAi) revealed that CCT complex subunits
expressed in somatic tissue are required for maintaining planarian
homeostasis, while testes-specific subunits are required for proper
sperm development. Further analysis of planarian CCT complex
subunits may reveal possible differences in target selection or
folding by chaperonin isoforms between somatic cells and germ
cells, as well as differences in regulation of expression of
paralogous subunits in this complex.
Amyotrophic Lateral Sclerosis (ALS) is a neurodegenerative motor
neuron disease that causes progressive paralysis and death by
asphyxiation. There is no cure or effective treatment. Previous
research has identified several genes that appear related to the
pathology of ALS. When mutated, these genes result in proteins
that gain toxicity and/or lose normal cellular functions. One of the
genes, FUS, normally encodes a nuclear DNA/RNA binding protein.
When mutated, it mislocalizes to the cytosol, interacts with stress
granules, and forms aggregates. This mislocalization and
aggregation, proposed to be pathological, has been studied in
several model organisms, including budding yeast Saccharomyces
cerevisiae (S. cerevisiae). Compared with S. cerevisiae,
Schizosachromyces Pombe (fission yeast) has several advantages
such as 43% of genes containing introns and possessing the same
alternative splicing enzymes that mammalian cells have. In
addition, fission yeast also has microRNA and cell cycle regulation
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similar to mammalian cells. Here we report to establish a pombe
model of ALS associated protein FUS. Our preliminary study
indicates that fission yeast is a good complementary system to
study cytotoxicity of FUS, and potentially that of other human
disease associate proteins as well.

Aquaporin expression in the
liver of cope's gray tree frog
Student Presenter: Andrea Gustin,
Undergraduate Student in Biology
Faculty Mentor: David L.
Goldstein, Ph.D., Biological
Sciences

Co-Authors/Collaborators: David
Goldstein, Ph.D., Jim Frisbie, Dalal
Felemban, Brian Stogsdill

Divergence and gene flow
within a cosmopolitan lineage
of dabbling ducks
Student Presenter: Joel Nelson,
Graduate Student in Population
Genetics
Faculty Mentor: Jeffrey L.
Peters, Ph.D., Biological Sciences

Co-Authors/Collaborators: Jeffrey L.
Peters, Ph.D.

Freeze tolerance is an important survival mechanism found in Hyla
chrysoscelis, also known as cope’s gray tree frog. High
accumulations of glycerol, while the frog is in a frozen state, allows
for cells to be stabilized. An important part of this mechanism
focuses on the aquaporin channels that allows for the glycerol to
readily move throughout the body. Aquaporins are membrane
proteins that permit water and other solutes to move across cell
membranes by acting as a channel. Aquaporin 9 has the ability of
being a glycerol channel as well. The liver is thought to play a major
role in glycerol synthesis with aquaporin 9 being a key role in
moving the glycerol in and out of the liver. Our goal is to isolate
aquaporin 9, by using immunohistochemistry, in the liver of
different temperature acclimated frogs to determine the
localization and abundance of the protein channel. We hypothesize
that in cold acclimated frogs, aquaporin 9 will have a stronger
signal due to the up regulation of glycerol synthesis and transport
preparing for the freezing state. More aquaporin channels will be
needed to move the higher amounts of glycerol.
The ability to disperse over long distances can result in a high
propensity for colonizing new geographic regions, including
uninhabited continents, and lead to lineage diversification via
allopatric speciation. However, high dispersal abilities can also
result in gene flow between otherwise allopatric populations, and
in some cases, parapatric or divergence-with-gene-flow models
might be more applicable to widely distributed lineages. Here, we
use DNA sequences from 3,248 genetic regions obtained from
next-generation sequencing methods to examine the evolutionary
history of the globally distributed shoveler lineage (genus Anas).
This lineage comprises four dabbling duck species, each of which is
distributed on a different continent. These data suggest that the
four shovelers have been diverging for more than 100,000 years,
but we found evidence of low, but significant, gene flow between
multiple pairs of species. Moreover, estimates of intercontinental
gene flow were higher from the migratory northern species into
the sedentary southern species than vice versa. Gene flow was also
much lower, or absent, among the sedentary species. Additionally,
we detected a total of 21 loci with elevated genomic differentiation
relative to the rest of the genome, suggesting a possible role of
selection in driving divergence and speciation. Overall, we conclude
that despite the apparent allopatric distributions of the four
shoveler species, this lineage is diversifying in the presence of gene
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flow that is primarily mitigated by the migratory northern
hemispheric species. Therefore, models of divergence-with-gene
flow are more applicable to this globally distributed lineage.
Chronic wounds have become a major clinical and economic
Genetically modified adipose
burden in our society and new treatment approaches are
derived stem cells stimulate
desperately needed. Angiogenesis and vascularization play critical
chronic wound healing
roles in healing and one factor that promotes these essential
functions is vascular endothelial growth factor (VEGF). Moreover,
adipose-derived stem cells (ASC), through their regeneration and
Student Presenter: Upasana Niyogi, differentiation properties, may promote healing when transplanted
Graduate Student in Microbiology & into a wound bed. Our preliminary work has shown that
Immunology
nonpathogenic adeno-associated virus 5 (AAV5) is able to
transiently transduce ASC with higher efficiency than other AAV
Faculty Mentor: Katherine
sero-types. We hypothesize that administration of AAV-VEGF
Excoffon, Ph.D., Biological
genetically-modified ASC directly into the wound site will
Sciences
accelerate rejuvenation of ischemic tissue. To test our hypothesis,
the VEGF-165 gene was synthesized (IDT) and cloned (Clontech)
Co-Authors/Collaborators: Priyanka
into two AAV5 plasmids, pFBAAVCMVmcswtIRESeGFP and
Sharma, Ph.D., Gregory C. Gould, M.D.,
pFBAAVCAGmcswtIRESeGFP. The AAV-VEGF-165 and control
Sunishka M. Wimalawansa, M.D., R.
plasmids were then transfected into HEK-293, COS-7, and primary
Michael Johnson, M.D., Katherine J.D.A.
ASC cells. The transfection efficiency was determined by number of
Excoffon, Ph.D.
GFP positive cells observed via fluorescent microscopy. The
amount of VEGF-165 produced was quantified by VEGF ELISA.
Greater transfection and VEGF expression was observed in the cells
transfected with pFBAAVCAGmcswtIRESeGFP than with
pFBAAVCMVmcswtIRESeGFP plasmid. Therefore, AAV-CAG-VEGFwtIRES-eGFP virus, produced from pFBAAVCAGmcswtIRESeGFP by
the University of Iowa using the Baculovirus system, was used to
transduce the ASC. Wound healing, as measured by scratch
closure, was performed on monolayers of ASC. Future work will
test the wound healing efficacy of transduced ASC expressing VEGF
relative to control transduced ASC in a novel multidimensional
wound model culture system.

Characterization of AdiposeDerived Stem Cells
Student Presenter: Nathan
Northern, Undergraduate Student
in Biology
Faculty Mentor: Katherine
Excoffon, Ph.D., Biological
Sciences

Co-Authors/Collaborators: Upasana
Niyogi, Priyanka Sharma, Ph.D., Gregory
C. Gould, M.D., Sunishka M.

Wound healing is a complex biological process and in recent years
stem cells have emerged as a potential therapy for repair and
healing of chronic wounds. Adipose-derived stem cells (ASC) are a
viable option for wound treatment because there is an abundant
supply available in most humans and they can be auto-transplanted
which eliminates immune rejection. The premise is that the ASCs
will differentiate into cell lineages that will encourage wounds to
heal more quickly. The purpose of this study was to characterize
ASC isolated in our lab and identify the cell types that our patient
derived ASCs are able to differentiate into. To do this, we used
FLOW cytometry to identify cell surface markers and will be using
differentiation media added to passage 4 adipose-derived stem
cells, followed by differentiation for 1-7 days. Differentiation of
ASCs will be determined by oil red o, alizarin red, or safranin. FLOW
cytometry suggests that there are 2 populations within our ASCs,
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one of which is a true stem like lineage. We expect that ASCs
differentiated into adipocytes will stain with oil red o, ASCs
differentiated into osteocytes will stain with alizarin red, and
chondrocytes will be positive for safranin staining. In conclusion,
ASCs isolated in our lab contain stem cells and are likely to have the
ability to differentiate into several different cell lineages including
adipocytes, osteocytes, and chondrocytes. In the future, these
ASCs will be studied in a novel human model system for chronic
wounds that is being developed in our laboratory.

Utilization of the apical isoform
of the Coxsackievirus and
adenovirus receptor enhances
group B Coxsackievirus
infection

Coxsackie B virus (CVB) infections of the gastrointestinal and
respiratory tracts are common and are most often self-limiting,
however, disseminated infections can be devastating. Once CVB
has breached an epithelial lining, it can spread throughout the
body, and severe complications such as encephalitis and
myocarditis can occur with significant morbidity and mortality.
Understanding the mechanisms by which viruses infect epithelial
cells may lead to novel treatment strategies and stop disseminated
infections before they begin. We have shown previously that an
alternatively spliced 8-exon isoform of the Coxsackievirus and
adenovirus receptor (CAREx8), which localizes at the luminal
surface of polarized epithelia, mediates robust apical adenovirus
infection of airway epithelial cells. We hypothesized that CAREx8 is
also the primary CVB receptor on polarized epithelial cells. Initial
studies, in polarized MDCK cells that stably express CAREx8 when
induced with doxycycline, suggest that a difference may exist
between Decay Accelerating Factor (DAF) binding and non-DAF
binding CVB isolates. DAF binding isolates show increased infection
with increased CAREx8 expression, but non-DAF binding isolates
show no correlation in these cells. GFP fluorescent CVB infection of
polarized airway epithelial cells also demonstrate that
overexpression of CAREx8 in an airway cell line drastically increases
the number of infected cells compared to overexpression of
basolateral CAR or RFP. Future experiments will focus on the knock
down or overexpression of CAREx8 on polarized airway cell lines
and on primary airway epithelia.

Student Presenter: James Readler,
Graduate Student in Medicine
Faculty Mentor: Katherine
Excoffon, Ph.D., Biological
Sciences

Co-Authors/Collaborators: Priyanka
Sharma, Ph.D. and Katherine Excoffon,
Ph.D.

Population genomics and
phylogeography of four species
of Australian waterfowl
Student Presenter: Sara Seibert,
Graduate Student in Biomedical
Sciences PhD
Faculty Mentor: Jeffrey L.
Peters, Ph.D., Biological Sciences

Migratory waterfowl can serve as vectors for infectious diseases,
spreading pathogens across landscapes and potentially between
different landmasses. In the last years, highly pathogenic forms of
avian influenza have spread from Asia to Europe, Africa, and
Indonesia, and at least some of this expansion occurred along the
migratory routes of waterfowl. To assess the risk of infectious
disease transmission from Papua New Guinea (PNG) to Australia,
which are separated by the Torres Strait, we used double-digest
restriction site associated DNA sequencing (ddRAD-seq) to
compare four species of waterfowl that are distributed on both
landmasses. These four species include Wandering Whistling Duck
(Dendrocygna arcuata), Radjah Shelduck (Tadorna radjah), Green
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Pygmy Goose (Nettapus pulchellus), and Pacific Black Duck (Anas
superciliosa). Examining more than 3,000 loci, we found
idiosyncratic patterns among the different species. The Radjah
Shelduck exhibited clear genetic differences between PNG and
Australia and among locations within Australia, suggesting few to
no inter-population movements. The Wandering Whistling Duck
exhibited three strongly differentiated flocks from Cape York, one
of which was genetically similar to PNG and northwestern
Australia. In contrast, the Green Pygmy Goose and Pacific Black
Duck populations were not structured and were genetically
indistinguishable between PNG and northern Australia. Our data
suggest that some species of waterfowl regularly disperse across
the Torres Strait, and therefore, they are potential vectors for the
spread of avian influenza and other infectious diseases into
Australia.

Comparison of Coxsackievirus
and adenovirus receptor
expression diversity and
adenovirus infection among cell
lines.

The abundance and accessibility of a primary viral receptor are
critical factors that define the susceptibility of a host cell to viral
infection. Two distinct groups of viruses, coxsackie B viruses and
most serotypes of adenovirus, interact with the coxsackievirus and
adenovirus receptor (CAR). Two transmembrane protein isoforms
have been described for CAR: the seven exon encoded isoform
(CAREx7) that resides on the basolateral surface and the eight exon
encoded isoform (CAREx8) that is present at the apical surface of
polarized epithelia. While CAREx7 normally behaves as a
homophilic epithelial junction adhesion protein, CAREx8 tethers
infiltrating neutrophils to the apical surface and also mediates
apical adenovirus entry. We hypothesized that defining isoformspecific CAR expression, localization, and function in common cell
lines will allow us to evaluate new potential treatment options for
persistent adenovirus-mediated respiratory and intestinal disease
in humans. Isoform-specific expression of CAR was determined by
isoform specific and total CAR qPCR, Western blot, and colocalization with proteins known to reside at the apical, tight
junction, or basolateral surfaces of polarized epithelia by
immunocytochemistry. The ability to polarize was determined by
seeding on semipermeable membranes and measuring the
transepithelial resistance over time. Finally, the susceptibility to
adenovirus infection was compared and correlated to the above
parameters across ten of the most commonly used cell lines in
biological research to primary human airway epithelia. Data show
that polarization is inversely related to adenovirus infection.
Further, gene and protein expression for each isoform of CAR
varies significantly between the cell lines studied. In summary, the
variability of polarity and isoform-specific expression are critical
parameters that must be considered when evaluating the clinical
relevance of potential anti-adenovirus strategies and therapeutics.

Student Presenter: Priyanka
Sharma, Post-Graduate Student in
Cell and Molecular Biology
Faculty Mentor: Katherine
Excoffon, Ph.D., Biological
Sciences

Co-Authors/Collaborators: Prithy M
Martis and Katherine Excoffon, Ph.D.
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Comparing dynamic and static
stretching for knee range of
motion, flexibility, and joint
stability in female athletes
Student Presenter: Morgan
Stefanoff, Undergraduate Student
in Biology: focus of Applied
Physiology
Faculty Mentor: Lynn Hartzler,
Ph.D., Biological Sciences

Co-Authors/Collaborators: Lynn
Hartzler, Ph.D.

Identifying gender differences
in the susceptibility of airway
epithelia to adenovirus
infection
Student Presenter: Tim Williamson,
Undergraduate Student in Biology
Faculty Mentor: Katherine
Excoffon, Ph.D., Biological
Sciences

Co-Authors/Collaborators: Priyanka
Sharma, Ph.D., Asma Almobied, and
Katherine Excoffon, Ph.D.

It is widely accepted that high school to collegiate aged female
athletes are much more likely to experience anterior cruciate
ligament (ACL) tears than their male counterparts. Common
mechanisms for ACL injury include anterior tibial shears mostly
occurring between 20-30 degrees of knee flexion and also knee
adduction. To see if there is a safety difference between static and
dynamic stretching before workout, twenty-seven healthy female
soccer athletes in high school (between the ages of 15-18) were
used for this experiment. The participants completed a sit-andreach test for flexibility, squats to assess range of motion, and
countermovement jumps to assess knee valgus. They were split
into static and dynamic stretching groups and then played an hour
of soccer scrimmage. The flexibility, range of motion, and knee
valgus measures were taken again after practice. Flexibility of RL
and LL before and after both stretching conditions increased
significantly (p ≥ .05). The difference in flexibility between the two
stretching conditions was also significant. Dynamic stretching
improved flexibility more than static stretching. ROM of RL and LL
before and after both stretching conditions was not significant, nor
was the difference in ROM between the two stretching conditions.
Knee valgus angle of RL and LL before and after both stretching
conditions was not significant, nor was the difference in knee
valgus between the two stretching conditions. This data shows that
there is no safety concern for using dynamic or static stretching
before workouts. Athletes should chose their stretching method to
improve performance.
A difference in terms of susceptibility to viral infection is known to
exist between males and females. Interestingly, females often are
less susceptible to viral infection than males, possibly due to a
higher innate immune response, antigen recognition, lymphocyte
activation, and adaptive immune response. Adenovirus is a
common DNA virus that can cause symptoms ranging from a
common cold to a serious neurologic or multi-organ disease. It
infects cells via the Coxsackievirus and Adenovirus Receptor (CAR).
It is currently unclear whether there is gender difference in
susceptibility to adenovirus infection. Our hypothesis is that there
is a difference in the susceptibility to adenovirus infection between
males and females and this difference correlates directly with CAR
expression. To test this hypothesis, we expanded the primary
human airway epithelial (HAE) cells from healthy human donors of
both sexes. The genotype of HAE was confirmed by PCR with XY
gene specific primers. Further, the expanded HAE were
characterized by polarizing the cells on millicells by measuring
transepithelial
resistance
and
performing
the
immunocytochemistry for CAR and other junctional proteins.
Susceptibility for adenoviral infection between males and females
was assayed by infecting the polarized HAE cells with a
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recombinant adenovirus containing the beta-galactosidase gene
and quantifying the luminescence. Preliminary data shows that the
characteristics of expanded male and female HAE are similar.
However, male HAE are more susceptible to adenovirus infection
than female HAE. In contrast, other studies in mice have shown
that female mice tend to have a higher viral infection rate than
male mice, leading to the need to investigate why viruses will
behave differently in humans as in mice. Future experiments will
investigate the levels of cell surface CAR expression and test the
effect of hormones on viral infection.
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Investigating the After-Effects of Stochastic Resonance for use in
Laparoscopic Surgery
Student Presenter: Muhammed
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Student in Biomedical Engineering
Pre-Medicine
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Ph.D., Biomedical, Industrial &
Human Factors Engineering

Co-Authors/Collaborators: Caroline GL
Cao, Ph.D.
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Laparoscopic surgery is a modern surgical technique in which
surgeons insert tools through small incisions in the abdomen to
perform a surgical procedure. Surgeons typically have only limited
2D visual feedback based on a small camera that is inserted into
the abdomen, and minimal haptic feedback that is transmitted
through the rigid surgical tools. It is difficult for surgeons to detect
subthreshold haptic feedback that surgical instruments transfer
onto their hands. Research has shown that Stochastic Resonance
(SR), which is the phenomenon of introducing white noise into a
nonlinear system to enhance the detection of subthreshold stimuli,
is capable of increasing the sensitivity of surgeons’ hands and,
therefore, improving their detection of embedded tumors during
simulated laparoscopic surgery. There is evidence to suggest that
an after-effect of SR exists long after the application of the white
noise. However, not much work has been done to quantify the
extent of the SR after-effect on users, and specifically, on surgeons.
Our objective is to measure the extent of SR after-effect after a
prolonged SR application in the form of a vibration signal. The
results obtained from this research will allow us to design an
effective enabling technology that applies SR in clinical settings,
enhancing the sensitivity and performance of surgeons in
laparoscopic surgery.
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Predictors for ACL injury
Student Presenter: Bharadwaj
Cheruvu, Graduate Student in
Biomedical Engineering
Faculty Mentor: Tarun Goswami,
D.Sc., Biomedical, Industrial and
Human Factors Engineering

Tarun Goswami, D.Sc.

Simulation of Passive Ankle
Joint Kinematics: Geometric
Analysis
Student Presenter: Dinesh
Gundapaneni, Graduate Student in
Biomedical Engineering
Faculty Mentor: Tarun Goswami,
D.Sc., Biomedical, Industrial and
Human Factors Engineering

Co-Authors/Collaborators: James T
Tsatalis, M.D., Richard T Laughlin, M.D.,
Tarun Goswami, D.Sc.

The purpose of this study was to investigate the effects of sex
differences in gait biomechanics on forces applied to the anterior
cruciate ligament (ACL) during walking. Estimation of sex-specific
ACL forces in the frontal plane can potentially provide a better
understanding of the biomechanical patterns underlying higher
female injury risk. The present study used data from the Fels
Longitudinal Study to test the hypothesis that there are significant
sex differences in frontal plane ACL loading during walking. A crosssectional sample of 178 participants, including 79 males and 99
females was used to evaluate differences in key spatiotemporal,
kinematic, and kinetic aspects of gait related to ACL loading.
Females walked at higher cadence with narrower steps (P < 0.05),
but no sex difference was observed in peak flexion force or knee
rotation moment (P = 0.51 and 0.07, respectively). Peak abduction
moment was significantly lower among females than in males (P =
0.05), which was linked to lower ACL loading in females vs. males (P
< 0.05). The peak force acting on the ACL during walking reached as
high as 0.44 of BW, regardless of gender. Patterns of dominant vs.
non-dominant limb ACL loading differed between the sexes, with
males showing greater inter-limb asymmetry in early stance, vs.
females exhibiting higher ACL loads in their non-dominant limbs
during late stance and pre-swing. These sex-specific loading
patterns may relate to sex difference in ACL injury rates among
young athletes.
Purpose: Even though Total ankle replacement is recognized as best
alternative procedure to treat ankle arthritis, arthrodesis continues
to remain as a gold standard. This is due to lack of proper
understanding about the roles of ligaments and articular surfaces
play in guiding the joint mobility and stability. The purpose of this
study was to develop 3D models and apply four bar linkage
mechanism to determine the radii of curvature of tibial and talar
dome and deduce the ankle joint kinematics under passive loading
conditions. Methods: Four patients CT/MRI data was manipulated
in this study to subscribe four bar linkage mechanism. Using motion
analysis, flexion motion was simulated to determine the contact
points on the tibial and talar dome surfaces. The obtained contact
points were then used to determine radii of curvature in three
parallel sagittal planes. Results: The crank-rocker type of ligament
assembly resulted in generating the same path of joint motion
during flexion, whereas drag link arrangement resulted in different
paths. Lack of joint congruency was clearly evident resulting in
fewer contact points. The difference in radii of curvature values
between the planes is not consistent for all models. No significant
correlation was found between anatomical parameters and the
obtained radii of curvature values. Conclusion: In addition to
articular surfaces, ligament arrangement plays a significant role in
affecting the path of motion. A higher order compliant mechanism
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needs to be developed and studied under load bearing conditions
to establish significant relationship between ligament parameters
and articular surface parameters. Keywords: Ankle, 3D linkage,
contact, sagittal, radius of curvature

Macrodamage Accumulation
Model for Bone Tissue
Student Presenter: Farah Hamandi,
Graduate Student in Biomedical
and Human Factors Engineering
Faculty Mentor: Tarun Goswami,
D.Sc., Biomedical, Industrial and
Human Factors Engineering

Reconstruction of 3D
Anatomical Models Using
Kinect and MRI for Robotic
Surgery
Student Presenter: Mohammadreza
Maddah, Graduate Student in
Engineering
Faculty Mentor: Dr.Caroline Cao,
Biomedical, Industrial and Human
Factors Engineering

Predicting and preventing bone failure is a very important area in
orthopaedics. This is the main motivation for studying the
macrodamage of the bone, as it is the main cause for mechanical
and physiological bone failure that affects millions of individuals’
daily lives. Hence, bone tissue is a complex, multiphasic,
heterogeneous, anisotropic, and with a highly hierarchized material
structure with both elastic and plastic properties. The accumulation
of macrodamage in bone forms as a result of daily loading activities
such as walking. In this project, the macrodamage accumulation
models of the bone tissue are investigated. The theoretical models
for bone damage are discussed in detail. Also, a three dimensional
model of the femur with both cortical and trabecular bones is
created by using MIMICS to simulate the damage accumulation
occurring during cyclic overloading on a macroscopic description of
the bone. Furthermore, the Hounsfield unit obtained from MIMICS
was used to find the material properties by calculating the density
of the bone, as well as the Young’s modulus, as the trabecular and
cortical regions in the bone have different densities. Trabecular is a
spongy bone, and so its density is lower than that of the cortical
bone. Moreover, the simulations for these models are tested by
using ANSYS. In addition, the dynamic loads of hip contact forces
during walking are used in the simulation. In conclusion, having a
detailed understanding of the bone tissue mechanical behavior is
important to find a sufficient bone alternative material to be used
as an implant. Correspondingly, an accurate model for a bone
tissue is required in order to predict the fracture of the bone or the
reliability of a bone-implant structure.
Port placement on the abdominal surface is a challenging task for
surgeons in robotic laparoscopic surgery. Limited robot arm length
to reach target organs after insufflation, and prevention of robot
arms' collisions during surgery are some of most well-known
challenges needed to be addressed for port planning in
laparoscopic surgeries. Surgeons usually rely on their experience
and general guidelines provided by robot manufacturers for port
placement. However, using the instructions and guidelines for final
decision about the ports' locations is not adequate as they do not
account for variations in patients’ body shape and size. As part of
our solution for the port placement problem, patient-specific 3D
models of the abdomen were created from pre-operative MRI
slices and Kinect depth images for use in robotic hysterectomy.
Pre-operative MRI slices were used to construct an internal 3D
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model to locate the target organ while the Kinect depth images
were used to form an external shape of the abdomen. In this study,
the congruity between the pre-operative external and internal 3D
models was visually investigated to validate the external model
(obtained from Kinect scanner) for its further use after the
insufflation procedure in the operating room.

Brain Function in Active
Learning Children Using
Functional Optical Imaging
Student Presenter: Zahra
Meghjani, Graduate Student in
Biomedical Engineering
Faculty Mentor: Ulas Sunar,
Ph.D., Biomedical, Industrial and
Human Factors Engineering

Co-Authors/Collaborators: Daniel
Rohrbach, Ph.D., Jeremy Kress, M.S.,
Ulas Sunar, Ph.D.

Trust in Robotic Surgery
Student Presenter: Akole Mensah,
Graduate Student in Industrial and
Human Factors Engineering
Faculty Mentor: Caroline Cao,
Ph.D., Biomedical, Industrial and
Human Factors Engineering

Co-Authors/Collaborators: Caroline
Cao, Ph.D.

This project involves building and characterizing a custom optical
instrument for assessing brain function in children. The instrument
mainly consists of two laser diodes that can be switched on and off
with an optical switch to get measurements at both wavelengths.
Light of two different wavelengths is absorbed by oxy- and deoxyhemoglobin. Due to light absorption by hemoglobin in the blood,
the intensity of the measured light is less than that of the incident
light. By measuring these changes in the intensities and using the
modified beer-lambert’s law as in optical spectroscopy, the
concentrations of both oxy and deoxy hemoglobin, and tissue
oxygen saturation can be quantified. The current instrument is
mainly based on of-the-shelf parts like laser diodes, optical
detectors and optical switch. Having an electronics background, I
am also working on a more compact version of this instrument to
study the brain functions and assess potential anomalies in children
in intensive care units.

Robotic Surgery (RS) or Robot-Assisted Surgery (RAS) is a form of
minimally invasive surgery where a surgeon performs surgery with
the assistance of a tele-operated robot. This form of surgery is a
revolutionary technique in the surgical field. The most widely used
surgical robot in the United States and in most countries is the Da
Vinci Surgical System from Intuitive Surgical. This system is
composed of a console where the surgeon sits and performs the
surgery and a robot with 3 or 4 arms to assist in the surgery. The
surgeon’s hand movements are carried through the console to the
surgical tools attached to the surgical robot which then mimic
those movements. RS is a cutting edge technique with tremendous
benefits for the patient such as fast recovery, reduced blood loss,
and less scarring. For the surgeon, it provides an ergonomically
designed system which allows him/her to sit and performs the
surgery. Though positive surgical outcomes are continuously
increasing, RS is not fully accepted by the general public. This nonacceptance may be due to public misunderstanding of robotic
surgery and lack of trust in, its capabilities and shortcomings.
Therefore, trust becomes a vital factor to analyze from both the
surgeon and the patient’s point of view. A mistrust in RS may result
in reduced positive outcomes for both patients and surgeons. As of
today, there is little to no research directed towards trust in robotic
surgery. The main objective of our work is to study trust in robotic
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surgery, the factors which influence trust in robotic surgery, how
we can manage trust in robotics in general, and specifically trust in
robotic surgery. Results of this work will allow us to design systems
to enhance trust in robotic surgery, which will maximize the
benefits of robotic technology for healthcare.

Combined Ultrasound and
Optical Imaging for Skin
Disease Characterization
Student Presenter: Chien Sing
Poon, Graduate Student in
Biomedical Engineering
Faculty Mentor: Ulas Sunar,
Ph.D., Biomedical, Industrial and
Human Factors Engineering

One of the main aims in studying skin diseases is early and accurate
diagnosis or characterization of the disease so that an appropriate
intervention can be applied. Towards this aim, noninvasive imaging
modalities that provide contrast between disease and healthy
tissue can be used. Ultrasound imaging is a well-established
technique that provides high resolution structural contrast, while
optical imaging is a relatively new technique that can provide
functional contrasts such as skin perfusion and oxygenation. My
M.S. thesis is focused on combining both techniques so that skin
diseases can be better characterized. Using the structural
information provided with the Ultrasound signal, I am able to
discriminate different skin layers, which allows me to distinguish
superficial or deeper optical signals of blood flow and oxygenation.

Co-Authors/Collaborators: Daniel
Rohrbach, Ph.D., Jeremy Kress, M.S.,
Ping He, Ph.D.

Study of Emissivity
Dependence upon
Concentration in CdTe
Quantum Dots
Student Presenter: Benjamin
Rinehart, Graduate Student in
Biomedical Engineering
Faculty Mentor: Caroline Cao,
Ph.D., Biomedical, Industrial and
Human Factors Engineering

Quantum dots (QDs) are semiconductor nanocrystals which have
significant advantages over organic fluorophores, including
extremely narrow Gaussian emission bands and broad absorption
bands. Due to these unique optical properties, QDs have a wide
range of potential applications, such as in quantum computing,
photovoltaic cells, biological sensing and electronics. However,
before the QD fluorescence can be integrated into these systems,
the QD emissivity must first be characterized. Characterization of
the emissivity of CdTe QDs as a function of concentration was
conducted on twelve commercially available CdTe QDs. All have
optimal absorption bands from 400-500 nm with peak emission
wavelengths ranging from 550 to 730 nanometers. The QDs were
suspended in aqueous solution with 10 different concentrations
ranging from 1 mg/ml to 10 mg/ml. The samples were excited by a
50 mW laser emitting at a central wavelength of 405 nm and the
QD emissions were collected with a free-space CCD spectrometer.
The measured spectra showed a general redshift in peak emission
wavelength with increasing concentration for all 12 QDs. Linear
regression fit was applied to each dataset and the shift magnitude
was interpreted as the slope of the best fit model. The average
shift magnitude across all QD sizes was found to be 1.58. On
average, QDs exhibited a maximum shift of +35.6 nm at 10 mg/ml
and a minimum shift of +19.776 at 1 mg/ml, indicating a
concentration dependence for shift magnitude. Effect of QD size on
shift magnitude was also investigated but no correlation was
found. The redshift-concentration dependence is attributed to a
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The hierarchical structure of
cancellous bone based on
fractal analysis techniques
Student Presenter: Stephanie Suhr,
Graduate Student in Biomedical
Engineering
Faculty Mentor: Tarun Goswami,
D.Sc., Biomedical, Industrial and
Human Factors Engineering

Validation Study for a L4-L5
Lumbar Segment with
Ligaments
Student Presenter: Chelsea Weiss,
Graduate Student in Biomedical
Engineering
Faculty Mentor: Tarun Goswami,
D.Sc., Biomedical, Industrial and
Human Factors Engineering

Föster resonance energy transfer (FRET) which causes energy
transfer between two light-sensitive molecules.
The knowledge of the hierarchical structure of bone is currently
not comprehensive enough to provide a complete morphological
explanation and prediction of bone remodeling, deterioration of
bone in elderly patients, and load distribution. The collagen
network and hydroxyapatite within the bone is seen to play a large
role in defining the shape of trabeculae in cancellous bone. Due to
the seemingly random branching of trabeculae, quantification of
the 3D structure in vivo has proven difficult, but breakthroughs are
being found using 3T machines with superior resolution to capture
the individual trabeculae and then measure patterns within the
trabeculae. The growth of plates and rods in cancellous bone is
mainly due to loading, but mathematical and computational
predictive models can be developed using fractal analysis to show
how bone may grow under different circumstances and what
fractal density infers about the arrangement of the trabeculae as
well as mineralization conditions it may include. The methods to
perform fractal analysis on cancellous bone structure in a
hierarchical context are discussed, as well as ways in which that
structure can be modeled computationally and mathematically.
Finite element modelling allows for an in-depth analysis of how
materials react to forces, but these results can be easily
misconstrued within the lumbar spine due to the interactions of the
trabecular and cortical bony sections and the ligaments, hindering
the clinical relevance of the data. Calibrating the model through
validation allows the FEM data to be observed in its most clinically
relevant state. This study intends to show how the addition of
spinal components and material properties affect the results of the
FEM tests, and this study intends to result in a fully calibrated L4-L5
model that can be easily modified to mimic certain anthropometric
parameters or defects of the spine. Finite element method (FEM) is
an essential tool that can be used to effectively display different
characteristics of various models. It has seen a recent application
in the biomedical field, specifically orthopedics. In this paper, a
model will be created of the L4 and L5 vertebrae. This segment is
of most interest, as it is the most common area for degeneration,
as it bears the highest compressive load in the entire spine. Many
surgeries are therefore required for this region that could require
the use of a medical orthopedic implant. FEM models can help to
properly design and create these implants. They may also help to
further understand the biomechanical properties of the designated
joint or segment. The model to be built in this paper will also take
into account the hyperelastic properties of several of the ligament
son the vertebral joint. These as well as many other biological
factors contribute to the different loading characteristics and the
varying range of motion of the joint.
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Optical Redox Imaging of
Neuronal and Cancer Activity
Student Presenter: Syed Anwar
Hyder Zaidi, Graduate Student in
Biomedical Engineering
Faculty Mentor: Ulas Sunar,
Ph.D., Biomedical, Industrial and
Human Factors Engineering

Co-Authors/Collaborators: Daniel
Rohrbach, Ph.D., Jeremy Kress, M.S.,
Ulas Sunar, Ph.D.

This project explores optical fluorescence technique for quantifying
neuronal and cancer activity. Fluorescence is defined as the process
wherein a fluorophore (substance which has fluorescence
properties) absorbs photons, emits photons at a longer
wavelength. This is used to determine the oxygen level present in
the cell, which is an indication of the cell metabolism and function.
Fluorescence imaging have been very useful for the early diagnosis
of several medical symptoms such as cancer, diabetes, lung
diseases, and many others. The aim is to develop an instrument
that is capable of measuring the fluorescence related to
mitochondrial activity. The instrument is suitable for clinical testing
using off the shelf light emitting diodes and CCD camera. The work
aims at quantifying NADH (Nicotinamide Adenine Dinucleotide) and
Flavo-protein Adenine Dinucleotide (FAD), which are the major
primary electron carriers in oxidative phosphorylation. We use
NADH and FAD fluorescence to measure the metabolic state of the
tissue.
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Chemistry
CNT Modified Polymer
Working Electrode to Detect
Lead and Common
Neurotransmitters
Student Presenters: Dolores
Dodson, Graduate Student in Public
Health; Justin Lee, Graduate
Student in Chemistry; and Lei Zhai
Faculty Mentor: Suzanne Kay
Lunsford, Ph.D., Chemistry

Co-Authors/Collaborators: Lei Zhai,
Ph.D, Justin Lee, Suzanne Lunsford, Ph.D

Synthesis of Functionalized
PEEK Analogues via “OnePot” Synthesis
Student Presenter: Zachary Ewing,
Graduate Student in Chemistry
Faculty Mentor: Eric A. Fossum,
Ph.D., Chemistry

This poster will describe Carbon Nanotube (CNT) working
electrodes modified with conductive polymer Poly 3hexylthiophene (P3HT) to detect lead and conductive polymer,
Polyvinyl alcohol (PVA) to detect neurotransmitters. The focus of
this research was to utilize electroanalytical techniques such as
cyclic voltammetry (CV) and square wave anodic striping
voltammetry (SWASV). CNT have been utilized in waste water
treatment, air pollution monitoring, biotechnologies, renewable
energy technologies, super capacitors, and green nanocomposites,
These developments have led our group to expand upon research
to use CNT on working electrodes with specific conductive
polymers such as Poly 3-hexylthiophene (P3HT). Heavy metal ions,
such as Lead, are highly toxic contaminants found in wastewater
and are non degradable. These heavy metal ions are typically
carcinogenic and can result in cumulative poisoning, common
cancer, and nervous system damage. The SWASV technique was
utilized to detect lead (II) at low levels in the parts per billion (ppb)
range. CNT-P3HT electrode was expanded to detect common
neurotransmitters such as catechol in the presence of ascorbic acid
by electroanalytical technique CV utilizing a CNT-PVA electrode.
Neuroscientists have great interest in the detection of
catecholamines in the presence of common interferents such as
ascorbic acid since altered levels of catecholamines are associated
with Parkinson’s disease, Alzheimer’s disease, Schizophrenia,
eating disorders and various drug addictions. Our group will
present our findings of the CNT conductive polymers with
electroanalytical techniques.
Poly(ether ether ketone), PEEK, is known for its high thermal
stability, chemical and corrosion resistance, and versatility. When
functional groups are introduced to PEEK, crystallinity is often
disrupted causing some of the desirable properties to diminish.
Synthetic routes that allow functionalization, but permit the
crystallinity to be maintained are highly desirable. This
presentation will focus on our attempts to prepare functional,
semi-crystalline PEEK analogues. The overall project has two goals:
1) to demonstrate semi-crystalline properties in copolymers of
PEEK with pendent functionalization sites, and 2) to synthesize
copolymers of PEEK with pendent functional groups. The optimum
percentage of traditional PEEK in the copolymers was investigated,
as was the importance of the monomer addition order. The level of
crystallinity was determined via DSC and X-ray diffraction analyses.
Copolymers of PEEK containing up to 25 % of repeat units derived
from 3,5-difluorobenzophenone remain semi-crystalline, but with
better solubility than PEEK.
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Integrating Pre-Service
Educator Applications with
Industrial Applications
Student Presenter: Landen
Gerlinger, Undergraduate Student
in Middle Childhood Education
Science and Social Studies
Faculty Mentor: Suzanne Kay
Lunsford, Ph.D., Chemistry

Co-Authors/Collaborators: Suzanne
Lunsford, Ph.D.

Synthesis, Characterization,
and Polymerization of
Sulfonamide Based
Bifunctional Monomers
Student Presenter: Brady Hall,
Graduate Student in Chemistry
Faculty Mentor: Eric A. Fossum,
Ph.D., Chemistry

Co-Authors/Collaborators: Luke Meyer,
Jessica Munch, Eric Fossum, Ph.D.

This study was to engage a pre-service teacher into real-world
applications. The emphasis was on recycling with a green strategy
and creative real world problem solving. Our problem was to find a
solution involving aggregates for future possible industrial
applications. This project will incorporate scientific ratios while
learning the importance of recycling products such as granite. The
aliphatic polyaspartic organic product known as ACC 75 will assist
in learning about organic chemistry through the products use. Our
experimental process with concrete and calcium carbonate as well
as aliphatic polyaspartic acid was utilized to form a sustainable
product. The absorption analysis and the tensile strength were
carried out in an industrial setting. This project is a real world
application that could be used for the green strategy where reuse
of granite waste from disused infrastructures is an important
environmental issue to study. Inquiry-based projects build realworld problem skills needed for the 21st century.
Bifunctional monomers, monomers containing two distinct
polymerizable moieties, aid in pre- or post polymerization
functionalization. This project seeks to develop bifunctional
monomers in which one of the polymerizable moieties can undergo
nucleophilic aromatic substitution (NAS) reactions. The overall
project has two goals: 1) to synthesize bifunctional monomers, such
as N,N-diallyl-3,5-difluorobenzenesulfonamide, and 2) to form
polymers using acyclic diene metathesis (ADMET), radical
cyclopolymerization, and NAS, followed by the appropriate
functionalization chemistry. The monomers were prepared via the
reaction of diallyl amine with the appropriately substituted
benzenesulfonyl chloride.
The ADMET and radical
cyclopolymerizations were monitored by 1H NMR spectroscopy,
observing the disappearance of signals for the allyl groups and the
appearance of broad aliphatic signals. The polymers formed via
NAS reactions were followed by DEPT 90 13C NMR spectroscopy.
Additionally, GPC, DSC, and TGA were used to characterize the
polymers, which indicated successful ADMET, cyclopolymerization,
and NAS reactions.
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Comparison of the Thermal
Properties of Poly(arylene
ether)s Prepared from of N,Ndialkyl-2,4difluorobenzenesulfonamide
and N,N-dialkyl-3,5difluorobenzenesulfonamide
Student Presenter: James Waweru,
Graduate Student in Chemistry
Faculty Mentor: Eric A. Fossum,
Ph.D., Chemistry

Co-Authors/Collaborators: Steven

Ujvary, Jasper van den Hoek

The effect of charge for
unfunctionalized silver
nanoparticles against water
quality indicator organisms
Student Presenter: Marjorie
Markopoulos, Graduate Student in
Biomedical Sciences Ph.D. Program
Faculty Mentor: Ioana PavelSizemore, Ph.D., Chemistry

Co-Authors/Collaborators: Sesha A.
Paluri, Jacob Artz, Ioana E. PavelSizemore, Ph.D.

A series of poly(arylene ether)s was synthesized by the nucleophilic
aromatic substitution (NAS) polycondensation reactions of N,Ndialkyl-2,4-difluorobenzenesulfonamide
and
N,N-dialkyl-3,5difluoro-benzene-sulfonamide.
The
sulfonamide-activated
monomers were synthesized by reacting 2,4- and 3,5difluorobenzenesulfonyl chloride with a series of dialkyl amines,
ranging from n-propyl to n-octyl. The poly(arylene ether)s,
prepared with bisphenol-A as the nucleophilic reaction partner,
were characterized by 1H and 13C NMR spectroscopy, TGA, DSC
and SEC. The thermal properties of the N,N-dialkyl-2,4-difluorobenzene-sulfonamide polymers were compared to those of the
N,N-dialkyl-3,5-difluoro-benzene-sulfonamide system. Poly(arylene
ether)s prepared from the 2,4-monomers possessed consistently
higher glass transition temperatures than those from the 3,5monomers. While the 5% weight loss temperatures were similar
for both systems, there were observable differences in the TGA
traces, indicating that the decomposition pathways may not be the
same.

Silver nanoparticles (AgNPs) and ionic silver (Ag+) are known to be
broad-spectrum antimicrobial agents. Recent studies show these
agents may be an alternative to chlorine as a drinking water
disinfectant. Ag+ or AgNPs do not produce disinfectant byproducts,
such as chloroform and trihalomethanes. These products are
known to cause cancer or produce other acute and chronic harmful
health effects. The main goal of this study was to show
unfunctionalized, naked positively charged silver nanoparticles
(AgNP+) are more effective than negatively charged silver
nanoparticles (AgNP-) against the water quality organisms
Escherichia coli (E. coli) and Klebsiella pneumoniae (K.
pneumoniae). AgNPs (size: 5-20 nm) of opposing charge (AgNP+
and AgNP-) were synthesized, concentrated, size-selected, and
their physico-chemical properties were determined (e.g., size
distribution, shape, surface chemistry and area). The results
showed the minimum inhibitory concentration (MIC) and minimum
bactericidal concentrations (MBC) for bacterial concentrations (105
CFU mL-1) were approximately 10 times lower for the AgNP+
(approximately 3 mg L-1) than AgNP- (approximately 35 mg L-1).
These results were compared to the dose-dependent effect on
bacterial concentration for the AgNPs at a steady concentration of
0.1 mg L-1, the health advisory level where no risk to health would
be observed. The Ag+ inhibited more bacteria than the AgNP+ and
AgNP- by a factor of 400% (3000 CFU mL-1 to 12000 CFU mL-1).
These studies show that unfunctionalized AgNPs+ are more
effective than AgNPs- and the antibacterial effectiveness may be
demonstrated at the 0.1 mg L-1 health advisory level and show
lower concentrations of AgNPs+ are needed than AgNPs- to be
effective drinking water disinfectants.
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Evaluation of Water Quality In
and Around Glen Helen
Nature Preserve: Fall 2015
Student Presenter: Amy McNeely,
Graduate Student in Chemistry
Faculty Mentor: Audrey E.
McGowin, Ph.D., Chemistry

Co-Authors/Collaborators: Jessica
Clemmons, Steven Ujvary, Sarah Izor, Lin
Phu, Lauren Bruce, Justin Myers, Ashlynn
Boedecker, Ritu Ghose, Jessica McKinley,
Audrey McGowin, Ph.D.

Adsorption behavior of positive
and negatively charged silver
nanoparticles to α-corundum
as a function of pH
Student Presenter: Kevin O'Neil,
Graduate Student in Chemistry
Faculty Mentor: Ioana PavelSizemore, Ph.D., Chemistry

Co-Authors/Collaborators: Janice M.
Sikon, Seth W. Brittle, Daniel P. Foose,
Steven R. Higgins, Ioana E. PavelSizemore, Ph.D.

Students in the Environmental Chemistry course (CHM 4020/6020
SVRI taught by Prof. Audrey McGowin) performed water quality
analysis in and around Glen Helen Nature Preserve from
September to December of 2015. In addition to the usual water
quality parameters (E. coli, dissolved oxygen, temperature,
turbidity, pH, and conductivity), students analyzed trace metals
(aluminum, arsenic, cadmium, chromium, copper, iron, lead,
manganese, nickel, strontium, and zinc) and anions (fluoride,
chloride, nitrite, bromide, nitrate, phosphate, and sulfate). Sites
within Glen Helen along the walking trails were sampled including
the Yellow Spring, Birch Creek, Yellow Springs Creek, the
wastewater treatment plant effluent, the Little Miami River, and
several wells in the south glen and in northern Xenia Township.
Nitrate levels were above the EPA drinking water limit of 44 partsper-million nitrate (mg/L) in the wells south of the Little Miami
River and east of Highway 68. Nitrates come from stormwater
runoff of human and animal wastes and/or fertilizers. The Yellow
Spring and the wells were all found to be free of E. coli, but E. coli
was found in all of the surface water samples. Water from streams
should not be consumed by people or their pets since E. coli is a
microorganism that comes from human and animal feces. Finally,
the class documented for the fifth year in a row that there was no
discharge into Glen Helen from a local foundry effluent pipe
(NPDES Permit 1IN00095001). It appears that the foundry
wastewater discharge continues to flow into a sinkhole and directly
into groundwater. This continues to be an issue with no
permanent fix and could threaten the Village of Yellow Springs
water supply.
The use of silver nanoparticles (AgNPs) in many consumer products
has increased the need to monitor their release within the
environment. Minerals make up a large portion of soils, however,
there has been little research done on AgNPs and minerals
interactions. Reported work focused on silica-based minerals,
leaving a gap of knowledge for the second most abundant type of
minerals, metal oxides such as corundum. This study examines the
effect of positively and negatively charged AgNPs on α-corundum
at environmentally relevant pH values (pH 6-11). Samples were
prepared by incubating 100 mL of 1 mg L-1 of AgNPs, ~ 1 g of
Al2O3, 100 µL of 5 mM of NaNO3 as an ionic strength adjuster
(ISA), and 100 µL of pH adjusters (0.1 M of HNO3 or 0.1 M of NaOH)
for 30 min. Solid and liquid portions were separated by centrifuging
at 10,000 rpm for 2 minutes. Inductively-coupled plasma optical
emission spectroscopy (ICP-OES) was employed for the
quantification of the total unbound Ag in the liquid supernatant,
while Raman spectroscopy was utilized for identifying possible
molecular interactions between the solid corundum and bound
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AgNPs in the pellet. ICP-OES shows over 75 % adsorption for all pH
values, suggesting pH independent absorption behavior. However,
Raman shows varying patterns according to pH indicating different
adsorption mechanisms. This is due to the different chemical
signatures that are created with different AgNPs used. All samples
contained a Raman signature around 230 cm-1 indicating silver
oxide. This signature confirms that silver has adsorbed to the Al2O3
surface.

Developing analytical
methodologies to examine
ADMEs of silver nanoparticles
in Vero 76 cells
Student Presenter: Arathi Sesha
Paluri, Graduate Student in
Biomedical Sciences
Faculty Mentor: Ioana PavelSizemore, Ph.D., Chemistry

Co-Authors/Collaborators: John D.
Ryan, Nhi Lam

Silver nanoparticles (AgNPs), besides their extensive use in
consumer products (~23% share), were also shown to have
promising applications in nanomedicine (e.g., wound dressings,
disinfectants and bone cements, etc.). Although AgNP-based
biomedical products are commercially available, limited knowledge
on their biological fate and further lack of well-established methods
to study their absorption, distribution, metabolism and elimination
(commonly called ADMEs) still remain as a major hurdle for their
clinical translation. Thus, the primary goal of this project is to adapt
and validate a suite of analytical- and microscopy-based methods
for examining the ADMEs of ~10 nm spherical AgNPs in Vero 76
cells. This was performed as a function of surface charge positive
versus negative), concentration (0-300 µg mL-1) and exposure time
(4-48 hr) of AgNPs. For this, CTAB-stabilized AgNPs+ and Creighton
AgNPs- were synthesized, characterized according to the U.S.
Environmental Protection Agency (EPA) regulations, purified, sizeselected and concentrated by tangential flow filtration (TFF). Vero
76 cells were chosen due to their routine use as viral hosts in
testing the antiviral activity of AgNPs. Inductively coupled plasmaoptical emission spectrometry (ICP-OES) measurements in
conjunction with the external calibration and standard additions
methods showed that only < 20% of the total added Ag was
bioavailable (A). Furthermore, the cellular absorption levels were at
least twofold higher for AgNPs+ than AgNPs-. Single cell
hyperspectral imaging techniques such as CytoViva and Raman
spectroscopy detected AgNP-distribution (D) and provided
chemical fingerprints of the sub-cellular biomolecules directly
interacting with AgNPs. Cloud point extraction together with a onestep tangential flow filtration isolated the metabolized (M) AgNPs
and Ag+ from cell lysates. ICP-OES results indicated that the AgNPs+
clearance (E) 24 hr post-exposure was fivefold higher than AgNPs-.
Under optimal experimental conditions, these methods can be
adapted to study the in vitro nanokinetics of a wide-variety of
biological samples comprising nanomaterials
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Computer Engineering
Connection Cartographer:
Geographically Representing
Host Network Connections in
Real Time with a Focus on
Usability

Host network connections can be displayed on a map
geographically through data obtained by IP geolocation. This allows
people to better understand their internet connections and catch
potentially malicious communications. Some real-time tools
currently exist to do this, however they are complex and focused
towards experts only. Connection Cartographer is a tool that was
developed with usability in mind to bring this functionality to all
computer users, even those with low technical skill.

Student Presenter: Michael
Duncan, Graduate Student in Cyber
Security
Faculty Mentor: Adam Robert
Bryant, Ph.D., Computer
Engineering

An Approach to DeveloperFriendly Cognitive Modeling
With ACT-R Abstraction
Student Presenter: Dustin Filip,
Graduate Student in Cyber Security
Faculty Mentor: Adam Robert
Bryant, Ph.D., Computer
Engineering

Current Developer Methods for Cognitive Modeling
 Cognitive Architectures and Frameworks
o Most prominent are SOAR and ACT-R
 Herbal, a high-level language for SOAR
 HLSR, an abstract language for SOAR
Problem
 Cognitive models are complex, time consuming, and
require background in HCI and AI
 Other methods require learning a new language
 Most architectures are LISP-based
o Not widely-adopted in developer community
Past Proposed Solutions
 JNI – A JSON-based client-server ACT-R platform for remote
environments
 ACT-UP – LISP-based framework for generating, running
and validating models in ACT-R
Proposed Solution
 A high-level abstraction library in OOP languages such and
Java/C# to build cognitive models in ACT-R
 Goal is to provide developers with an easy way to build and
run cognitive models in ACT-R and promote rapid
development
 Also allow developers to run embedded code in Scripting
language such as Python, PERL
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Computer Science
Identifying Specific
Communities on Twitter
Student Presenter: Pranav Pranav,
Graduate Student in Computer
Science
Faculty Mentor: K.T. Prasad,
ph.D., Computer Science

Mitigating the Impact of Web
Robot Traffic on Web Systems
Student Presenter: Nathan Rude,
Graduate Student in Computer
Science
Faculty Mentor: Derek Doran,
Ph.D., Computer Science

Co-Authors/Collaborators: Derek
Doran, Ph.D., Logan Rickert

Our research focuses on identifying tightknit communities on Twitter,
and in this work, we focus on identifying high school students. More
than 9 out of 10 American teenagers use social media, and they name
Twitter among the top two popular sites by far, according to the
results of a survey by Piper Jaffray. A Harvard IOP report states that
Twitter and Facebook tied in the high school popularity contest with
each scoring 13%, the maximum among various social media
platforms. High schools are a breeding ground for new social trends as
indicated by the active presence and expressions of students on social
media like Twitter. So social media can provide valuable information to
social science researchers about the social behavior of students, which
is assumed to also reflect their behavior in physical space. To
accomplish this task, it is important to identify the network of students
that go to a certain/given high school who are active on Twitter.
Researchers use Twitter’s APIs (Application protocol Interface) to bring
tweets and use tweet’s content and the network of the tweet’s
authors (e.g., follower’s network) to identify the student community.
In this scenario we need location specific tweets and can exploit
Twitter provided bounding box filter through Twitter APIs. However,
the Twitter geolocation bounding box filter has a low precision for
filtering tweets at such microscopic sub-city levels, causing tweets
originating from the region out of the bounding box to also be
captured. This leads to inaccurate user base. Hence there is a need to
come up with a strategic plan to identify students within the bounding
box with higher precision. We have developed a bottom-up approach
propagation algorithm that starts with a manually labelled small group
of students called seeds. It then builds the follower network and
mention network by capturing their common followers and tweets
mentioning other users respectively. The Pagerank algorithm is used
on the mention network to identify additional students, which is then
feedback and iterated over to discover a larger community of high
schoolers.

The kind of information shared on the Web has shifted dramatically
over the past decade and a half. Compared to Web pages that
mainly hosted static material during the early 2000’s, modern Web
sites are full of dynamic content in the form of in-the-moment
news articles, opinions, and social information. Consequently, Web
robots or crawlers, which are software agents that automatically
submit http requests for content from the Web without any human
intervention, have been steadily rising in sophistication and in
volume. Latest industry reports suggest that 6/10 of all Web
requests are originated by bots, and this proportion is slated to rise
to ever higher levels with the advent of the Internet of Things.
Unfortunately, current methods for optimizing the response rate,
power consumption, and other performance aspects of Web
systems rely on traffic to exhibit human-like characteristics. For
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example, caches are a critical tool to improve system response
times and minimize energy usage, but they require traffic to display
human behavioral patterns which robots do not show. Given how
robots are the main form of Web traffic today and are likely to rise
to higher levels in the future, they stand to threaten the
performance, efficiency, and scalability of all kinds of Web systems,
from single servers to farms and large-scale clouds. This project
considers a predictive dual cache schema that services web robot
and human traffic separately so caches can be tailored to the
specific behavioral patterns of each traffic type. In addition, the
predictive models examine past web traffic patterns to predict the
next type of resource to be admitted into the cache. This innovative
cache design serves to mitigate the negative affect that web robots
have on web systems.

City360: Visualizing
Multimodal City Events for
Decision Support
Student Presenters: Vaikunth
Sridharan, Graduate Student in
Computer Science; Roopteja
Muppalla, Graduate Student in
Computer Science; Archana
Sheshadri

Cities are increasingly outfitted with sensors for monitoring various
conditions such as traffic, weather, air quality, and infrastructure
related issues. Such well outfitted cities are generating massive
amounts of multi-modal data leading to daunting challenges in
assimilating, visualizing, and making sense of this data by city
authorities and citizens. We propose City360 to address these
challenges and provide decision support to city authorities and
citizens. We demonstrate the utility of our system through
concrete use cases for San Francisco Bay area that utilize
heterogeneous data from various open city data sources.

Faculty Mentor: Tanvi Banerjee,
Ph.D., Computer Science

Co-Authors/Collaborators: Tanvi
Banerjee, Ph.D., Pramod Anantharam,
Archana Sheshadri, Amit Sheth, Ph.D.,
and Krishnaprasad Thirunarayan, Ph.D.
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Earth and Environmental Sciences
2D Seismic Reflection Data
Processing, Interpretation and
Making of a Synthetic
Seismogram Using Well Log
Data for London, Ohio
Student Presenter: Mohammad
Mohshin, Graduate Student in
Earth & Environmental Science
Faculty Mentor: Doyle R. Watts,
Ph.D., Earth and Environmental
Sciences

Co-Authors/Collaborators: Ernest
Hauser, Ph.D.

One of the challenges to the industry professionals in Ohio is
finding the fake faults which are mapped previously. The number of
those faults are not limited to few and one of those faults were
mapped beside of the Watson Road at London, Ohio after the
outdated seismic survey took place at the year of 1960. In order to
justify the presence of that fault, a 2D seismic reflection survey
took place in there at early July of the previous year. Moreover, if
there could any fault be located, then that could be a possibly good
fracking source. Firstly, a geological stratigraphic and structural
interpretation was made. Secondly, 18 wells log data were
collected as tiff images. Those tiff images were utilized to create Las
files in order to use in Hampson-Russel and Petrel software for log
correlations. Most of those are Gamma ray, sonic and density logs
while few conductivity and induction logs. After that, lateral
variation of lithology tops were defined in Petrel. A 2D reflection
seismic survey was done using minimum phased dynamite source.
The total number of stations were 193 while among of those, 180
stations were charged by dynamite beneath 6 feet of the surface.
The total number of CDPs are 171 and the distance between two
CDP is 41.25 feet which refers total of 7054 feet or 1.34 miles of
total survey length in E-W direction. Next step was to process the
reflection data. There were couple of steps involved in that
processing: trace killing & muting, geometry identification,
amplitude recovery, statics correction, bandpass filtering, f-k
filtering, sorting, constant velocity analysis, NMO correction,
residual statics, stacking, migration, time to depth conversion.
However, after the processing of data, no fault has been identified
at that location. Finally, interpretation was made for the subsurface
lithology at that location by creating a synthetic seismogram which
was the toughest job due to insignificant data in that region.
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History

Plenary Speaker
Legalism and Communal Obligations in the Peasants' Revolt of 1381
Student Presenter: Joseph Panfile,
Undergraduate Student in History
Faculty Mentor: Christopher D.
Beck, Ph.D., History

Joseph Panfile was selected by
the Dean of Liberal Arts to
represent the College

Beginning on May 30th, 1381, a revolt uniting the clergy, burgess,
and peasantry rapidly engulfed much of southern England. The
leaders of the revolt, such as the artisan Wat Tyler and priest John
Ball, spread far-reaching, progressive ideas that included the
abolition of serfdom, fairer rental rates, the equality of the classes,
and the reduction of clerical power. Previous historians have
attributed the rebels’ ambitions to economic factors, such as the
three poll taxes passed in 1377, 1379, and 1380, which served to
economically weaken laborers in support of a failing war effort.
This thesis asserts that, rather than being motivated for economic
gain alone, the rebels of 1381 were very knowledgeable of the
government and its functions and desired to change it. Their
constant interaction with the law, viewed alongside their demands
for specific charters, usage of the 1086 Domesday Book, and the
popular request for the reinstitution of the 1285 Statute of
Winchester are all indicative of a group well versed in the legal
system. The rebels were connected by their communities, which
linked people in towns to the neighboring villages and formed a
robust solidarity that transcended socioeconomic differences.
Through this community, people formed identities and engaged
with the realm’s administration, often negotiating contracts with
lords and assisting each other during periods of protest. This
research examines how communities employed legal identities in
times of political protest, drawing on monastic chronicles,
parliamentary discussions, and period literature.
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Information Systems and Operations
Management

Plenary Speaker
Country of Origin Procedure at Crown Equipment
Student Presenter: Kaydee
Davidson, Undergraduate Student
in Supply Chain Management
Faculty Mentor: James W. Hamister,
Ph.D., Information Systems and
Operations Management

Co-Authors/Collaborators: Andrew
Jones, Jason Barrett, Terell Shaw

Kaydee Davidson was selected by
the Dean of Business to represent
the College

Purpose – We were asked by Crown Equipment to audit their
current country of origin processes to validate the system against
NAFTA requirements. This is important because many companies
find this challenge overwhelming and are often faced with
violations and costly fines.
Approach – To begin to understand the guidelines, we had to
define the country of origin rules and determine the differences
between the multiple counties rules and regulations. The team
moved forward with using the NAFTA processes to audit a portion
of Crowns suppliers. Then NAFTA country of origin procedures
were applied to one of the Crown lift truck models. To properly
understand exactly how the trade compliance processes work, the
team had to first discover how Crown worked internally with
exchanging country of origin information.
Findings – NAFTA compliance means that the inputs to the product
meet the country of origin requirements and we found in the
example truck that it was 85 percent compliant with the NAFTA
minimum requirement being 60 percent. We established that
based on the example that the current processes they are using are
valid.
Value – Through this project my team and I have acquired a deeper
knowledge and understanding of the rules and regulations as well
as the complexities for a company to be compliant. The entire
team found the project to be an invaluable teaching in business
and felt that we all could take any of the learnings into whatever
field we decided to pursue.
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Finding Unbiased, Specific,
Topic-Related Information
from a Sea of Social Media
Posts
Student Presenter: Scott
Duberstein, Undergraduate Student
in Computer Science
Faculty Mentor: Daniel A. Asamoah,
Ph.D., Information Systems and
Operations Management

Co-Authors/Collaborators: Daniel
Asamoah, Ph.D., Derek Doran, Ph.D., Shu
Schiller, Ph.D.

Online social media (e.g. Facebook, Twitter) continues to become
an ever more important mode of communication in modern
society. These (semi) public spaces provide authors a platform on
which they can share their thoughts, feelings, and experiences
about a number of topics. Harnessing the information expressed
public through these modes can be incredibly powerful: public
perceptions, signals, and data about a variety of specific topics
could be extracted and studied from these posts. However, there is
a common tradeoff in collecting information about a topic from
social media: the more specific the topic, generally, the more
challenging it is to extracting meaningful information. This is
because the vast majority of social media posts are simply noisy
(e.g. features nonrelevant information about a topic), and authors
of posts about a topic are forced to inject meaning in a short length
(140 characters on Twitter). This work presents a nontrivial
methodology to overcome this problem. It uses state of the art
programming and data storage technologies, stopword
dictionaries, author filters and twitter bot detectors. Short of
evaluating the authenticity of the collected tweets, which will be
done in future work through Amazon Mechanical Turk evaluators,
we demonstrate how our methodology extracts specific,
meaningful tweets about topics related to chronic diseases and
medication. The work may be of broad interest to researchers that
are interested in harnessing the potential of social media in their
own research.
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Institutional Research
Using Data to Assist Academic
Advising in the College of
Science and Math
Student Presenter: Hailey Billing,
Undergraduate Student in Applied
Statistics
Staff Mentor: Craig This, M.A.,
Institutional Research

Co-Authors/Collaborators: Aaron Skira

This research focuses on using existing university data to predict
first-year student academic success for both admitted and
intending College of Science and Mathematics majors. The analysis
is based on a sample of 3,999 Wright State University students
from the fall 2006- 2015. Logistic regression, t tests, and chi-square
tests on student background, pre-college information, and previous
college academic performance were conducted to predict
academic success defined as: 1) fall-to-fall retention 2) number of
terms taken to degree completion, 4-year, 5-year, 6-year
graduation rates. Results show that certain student characteristics
and earlier achievement are indicative of college success. The
findings from this study are intended to assist and inform academic
advising.

International Studies
India-Pakistan Relations:
Trading with the Enemy
Student Presenter: Samantha Hall,
Undergraduate Student in
International Studies
Faculty Mentor: Pramod Kantha,
Ph.D., International Studies

Since 1947, relations between India and Pakistan have remained
strained following India’s independence and the creation of Pakistan.
The inclusion of terrorism, possession of nuclear warheads, religious
and political rivalries further complicate relations between the two
nations. While previous efforts to normalize relations between the
two have failed, there is a way to build the foundation that could lead
to normalization: Trade. Globalization plays a large factor in
normalization - it can be an accelerator for social change, leading to
conflict or conflict resolution. In the case of India and Pakistan,
globalization has led to tensions between the two as India’s economy
expands both in South Asia and globally. Pakistan’s economy lags
behind, but could benefit from globalization if trade relations between
the nations were normalized, thus, open a new path to normalizing
diplomatic relations. As members of the South Asian Association for
Regional Cooperation (SAARC) India and Pakistan have expanded their
relations via SAARC projects. Outside of SAARC, trade is being
conducted – both formally and informally. In 2013, direct trade
between India and Pakistan produced $2.3 billion USD, but indirect
trade, such as smuggling, produces $2 billion to $10 billion USD
annually. India and Pakistan have limited access to each other’s
products, which leads many to turn to smuggling. Within Kashmir,
“blind trade” is the many form of trade between the Pakistan and
Indian sides, and it has eased tensions. Trust, altered perceptions,
and clarifying areas of disagreement are some of the key elements
that can lead to small diplomatic victories. France and Germany are
prime examples of how two nations can become economic partners
and allies post-conflict. Once trade is normalized between India and
Pakistan, both nations can begin to normalize relations.
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Kinesiology and Health

Plenary Speaker
Reliability of Concussion Vital Signs under Various Conditions
Student Presenters: Sarah Stauffer,
Undergraduate Student in Athletic
Training; Andrew Chaney,
Undergraduate Student in Athletic
Training; Kelsey Garrison,
Undergraduate Student in Athletic
Training
Faculty Mentor: Scott L. Bruce,
Ed.D., Kinesiology and Health

Co-Authors/Collaborators: Andrew
Chaney and Kelsey Garrison

Sarah Stauffer was selected by
the Dean of Education and
Humanities to represent the
College

Context: Neurocognitive test batteries are commonly used tools
for concussion assessments in the medical professions.
Administered at baseline and post-injury these tests provide
information on a patient’s neurocognitive ability during the
recovery and return-to-activity phases. In athletics, studentathletes usually take the baseline exam as a group in a computer
lab prior to the season beginning. If a medical professional believe
an individual has sustained a possible concussion they will retest
them and compare their post-injury and baseline results. A deficit
in one of more areas of the neurocognitive test may be indicative
of a possible concussion.
Objective: The purpose of this study is to examine the reliability of
Concussion Vital Signsâ when tested under different conditions.
Design: Randomized Control Trial Setting: The study was
conducted at a Midwestern NCAA, “mid-major” Division I
Institution.
Subjects: Fifteen college-aged students, 7 females and 8 males.
Mean age for the sample was 19 ± 1.2.
Main Outcome Measure: A paired t-test was used to determine if
there was a difference in the neurocognitive test section scores.
Results: To be determined.
Conclusion: To be determined.
Key Words: Neurocognitive Test batteries, Reaction Time,
Concussion, Test- Retestresults obtained from this research will
allow us to design an effective enabling technology that applies SR
in clinical settings, enhancing the sensitivity and performance of
surgeons in laparoscopic surgery.
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Assessment of the Functional
Movement Screening™ by
Assessors of Three Different
Experience Levels
Student Presenters: Mackenzie
Cole, Undergraduate Student in
Athletic Training; Marissa
McCollister, Undergraduate
Student in Athletic Training
Faculty Mentor: Scott L. Bruce,
Ed.D. and Siobhan Fagan, M.Ed,
Kinesiology and Health

Co-Authors/Collaborators: Marissa
McCollister, Siobhan Fagan, M.Ed., Andy
Froehle, Neil Greier, Brad Muse, Jason
Bradford, Nicholas Curry, Scott L. Bruce,
Ed.D.

Effect of Kinesio-Tape, Rock
Tape and a Sham Tape on
Upper Extremity Reaction
Time
Student Presenters: Cody
Cummins, Undergraduate Student
in Athletic Training; Brooke Kidd,
Undergraduate Student in Athletic
Training; Jasmin Harvey,
Undergraduate Student in Athletic
Training
Faculty Mentor: Scott L. Bruce,
Ed.D. and Siobhan Fagan, M.Ed,
Kinesiology and Health

Co-Authors/Collaborators: Brooke Kidd,
and Jasmin Harvey

Context: High intra and inter-rater reliability scores demonstrates a
high level of agreement between raters of different experience
levels and within one’s self when assessing the same person doing
the same movement. The Functional Movement Screening™
(FMS™) has been promoted as an appropriate pre-participation
screening tool to identify individuals who are at risk for
musculoskeletal injuries.
Objective: The purpose of this study was to examine the intra and
inter-rater reliability of FMS™ between novice, intermediate, and
expert experience level raters.
Design: Cohort design Setting: A Midwestern, mid-level, NCAA
Division I, university’s biomechanical laboratory. Participants: 20
healthy, physically active, college-age students Intervention(s):
FMS™ is scored through seven functional movement patterns and
include: deep squat, inline lunge, hurdle step, active straight leg
raise, shoulder mobility, trunk stability push-up, and rotary stability.
Six different raters (two expert assessors, two intermediate
assessors, and two novice assessors) graded subjects’ movements
on two different occasions, two weeks apart. Main Outcome
Measure(s): Inter- and intra- rater reliability coefficients
Results: To be determined
Conclusions: To be determined
Key Words: Inter-rater reliability, Intra-rater reliability
Context: In the literature of Athletic Training, there are no current
studies that have been published involving a comparison of
therapeutic tapes on the shoulder and it effect on reaction time
using the Dynavision D2ä. There can be clinical relevance to
athletes in overhead sports such as baseball, softball, and
volleyball.
Objective: The purpose of this study is to determine whether
therapeutic tape has an effect on Dynavision reaction time.
Design: Randomized Control Study. Setting: Midwestern NCAA,
“mid-major” Division I institution. Patients: 56 healthy, physically
active, college-aged individuals were used as the subjects in this
study. Subjects who had a shoulder injury within the past six
months or overhead sport athletes were excluded from
participation of this study. There were 23 males and 33 females
were used with the mean age of 21.3 (± 2.8). The mean height of
the subjects were 171.8 cm (± 9.57) while the mean weight were
75.5 kg (± 18.21).
Interventions: Data were gathered using the Dynavision. The
information was used to compare the baseline test to the final
testing in which the slowest shoulder was tape with a randomly
selected tape. Main Outcome Measure: Demographic information
for the subjects including the mean and standard deviations for the
age, height, and weight, and a t-test for the statistics were all
calculated.
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The Fencing Response in
Concussions to NFL and
NCAA FBS Football Players
Student Presenters: Kyra Dorney,
Graduate Student in Physical
Education with a Concentration in
Sports Management; Ashley
Kessler, AT, ATC, Graduate Student
in Sports Management
Faculty Mentor: Scott L. Bruce,
Ed.D., Kinesiology and Health

Co-Authors/Collaborators: Ashley
Kessler AT, ATC

Injury Rates in Intramural
Sports
Student Presenters: Sarah Eodice,
Undergraduate Student in Athletic
Training; Erin Poston, Undergraduate
Student in Athletic Training; Heather
Hurley, Undergraduate Student in
Athletic Training
Faculty Mentor: Scott L. Bruce,
Ed.D., Kinesiology and Health

Co-Authors/Collaborators: Erin Poston,
Heather Hurley, and Scott L. Bruce, Ed.D.

Results: To be determined. Conclusion: To be determined.
Key Words: Evidence base research, Kinesio Tape, Rock Tape, Sham
tape, Dynavision, reaction time.
Objective: The purpose of this study was to determine through
videos analysis of concussed NFL and NCAA FBS football players
the incidence of players demonstrating the fencing response. We
examined concussions suffered from the 2012-2015 seasons.
Data Sources: Concussion related videos from YouTube, Google,
and the NFL.
Study Selection: A list of concussions suffered in the NFL and
NCAA FBS football games during the 2012-215 seasons was
generated from 3 different websites. Video data was then sought
for each concussion.
Data Extraction: The videos met the following inclusion criterion: a
clear, visible view to the involved player, an unobstructed view of
the point of contact, the video must be of proper length to
determine whether or not there was posturing.
Data Synthesis: The videos were viewed by the PI to determine if
they met the inclusion criterion. Approved videos were then
reviewed by a second athletic training investigator who
independently evaluated the videos to determine whether or not
the fencing response was exhibited. Difference in opinions were
then discussed and a conclusion was reached. A third athletic
training researcher was used to decide any continued disputes
over the presence or absence of the fencing response.
Conclusions: To be determined.
Key Words: video, contact, posturing
Context – Intramural (IM) sports are an enjoyable way to stay active
and keeps people active in life-long sports they enjoy; however,
they open the possibility for new injuries. IM participants expose
themselves to similar injuries their intercollegiate student-athlete
peer encounter. Yet IM activities rarely receive the same benefits of
having an athletic trainer on site for their competitions and
activities.
Objective – Our purpose is to determine the injury rate of IM sports
including; flag football, indoor and outdoor soccer, volleyball,
basketball, and compare it to intercollegiate competition injury
rates.
Design – Record review
Setting – Midwestern NCAA, “mid major” Division I institution
Participants – College-age, intramural sport participants.
Interventions – Intramural sport participation
Main Outcome Measure – Injury rate
Results – To be determined.
Conclusions – To be determined.
Key Words – Evidence based research, Intramural sports
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Comparison From Dynavision
Training on Concussion Vital
Signs Performance
Student Presenters: Kristina
Fahrner, Undergraduate Student in
Athletic Training; Brian Wheeler,
Undergraduate Student in Athletic
Training
Faculty Mentor: Scott L. Bruce,
Ed.D., Kinesiology and Health

Co-Authors/Collaborators: Brian
Wheeler and Scott L. Bruce, Ed.D.

Effects of a Cardiovascular
Challenge on Dynavision
Performance: A Pilot Study
Student Presenters: Neil Greier,
Undergraduate Student in Athletic
Training; Samuel Davis,
Undergraduate Student in Athletic
Training
Faculty Mentor: Scott L. Bruce,
Ed.D., Kinesiology and health

Co-Authors/Collaborators: Neil Greier,
Samuel Davis, and Scott L Bruce, Ed.D.

Context: This study was done because there is an absence of data
and research related to the Dynavision. The Dynavision is a light
board that trains and records reaction time and trains central and
peripheral vision. Concussion Vital Signs is an online
neurocognitive test that measures Visual Memory, Visual
Memory, Psychomotor Speed, and Reaction time.
Objective: The purpose of this study was to determine if training
on the Dynavision three days a week for six weeks has an effect on
Concussion Vital Signs performance.Design: Randomized Control
Trial (RTC)Setting: Athletic Training Laboratory
Participants: College-aged students picked from a convenience
sample of athletic training students n = 22 (males: 10 females: 12)
(Age: mean = 22.45 sd: ±3.33).
Intervention: Six weeks of training sessions on the Dynavision.
Main Outcome Measures: Change in Concussion Vital Signs scores
Results: To Be Determined
Conclusions: To Be Determined
Key Words: reaction time, neurocognitive assessment,
Context: The use of the DynavisionTM in testing for reaction time
with and without cognitive challenges is a relatively new instrument
supported by only a handful of published studies. There currently
are no published studies relating to DynavisionTM performance in
relation to a cardiovascular challenge. The DynavisionTM assesses
the patient’s reaction time by measuring the amount of buttons hit
in the given amount of time for the test.
Objective: The purpose of our study was to determine whether or
not a cardiovascular challenge would cause a change in
DynavisionTM performance.
Design: Quantitative Original Research Setting: Mid-western NCAA,
“mid major” Division I institution.
Participants: Twenty-five physically active, college-aged males.
Intervention: Cardiovascular challenge by means of running
participants on a treadmill until they have achieved ninety percent
of heart rate max, measured by a SportLine Duo 1010 Heart Rate
Monitor chest strap.
Main Outcome Measures: Change in reaction time.
Results: To be determined
Conclusions: To be determined
Key Words: Evidence based research, Heart rate max, Reaction
time,
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Occurrence Rate of “Athletic
Trainer” vs. “Trainer” in the
Broadcast Media
Student Presenters: Tyler Pfahl,
Undergraduate Student in Athletic
Training; Jordan Holzfaster,
Undergraduate Student in Athletic
Training
Faculty Mentor: Scott L. Bruce,
Ed.D., Kinesiology and Health

Co-Authors/Collaborators: Jordan E.
Holzfaster

Sleep Quality and Stress
Relationship to Injury
Student Presenters: Cierra Phillips,
Undergraduate Student in Athletic
Training; Phillip Stover,
Undergraduate Student in Athletic
Training
Faculty Mentor: Bruce L. Scott,
Ed.D. and Rebekah R. Bower, M.S.,
Kinesiology and Health

Co-Authors/Collaborators: Sharone
Lyons

Context: In the Athletic Training literature there is very limited
resources connected to instructing individuals of the proper
nomenclature. The term “trainer” is confused with “athletic
trainer” although they are two vastly different fields of work. The
study focused on football broadcast media for NFL and college
football games during the 2015 season.
Objective: The purpose of this study was to document the
improper use of “trainer” the proper nomenclature of “athletic
trainer” used in football broadcast media.
Design: Observational Study Setting: Athletic Training Laboratory
Participants: Number of games 130, Number of broadcasters 41,
Number of networks 8 Intervention: Electronic contact made with
the broadcasters following improper use of “trainer”
Main Outcome Measures: The use of “athletic trainer” or
“trainer” during football television broadcasts.
Results: To be determined
Conclusion: To be determined
Keywords: Nomenclature, Incorrect Terminology, football
Context: To the best of our knowledge, no studies exists examining
both sleep and stress levels and its effects on injury occurrence,
injury recovery, and performance. We theorized that lack of sleep
and increased stress levels increases injury occurrence, lengthens
the time for recovery and negatively impacts performance.
Objective: The purpose of this study was to examine the correlation
between stress levels and sleep quality on injury/illnesses
occurrence, recovery, and performance.
Design: Cohort study.Setting: Midwestern NCAA, “mid-major”
Division I institution.
Participants: Intercollegiate men’s and women’s swimming and
diving teams, 13 females and 12 males participated.Interventions:
Subjects’ self-rating on sleep quality and stress levels measured on
a 0-10 scale, recorded three days a week.
Main Outcome Measures: Injury occurrence, injury recovery, and
performance.
Results: To be determined.
Conclusion: To be determined.
Key Words: cohort study, performance, injury rate,
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Leadership Studies in Education
Faculty/Student Perceptions
of their Relationship in a CrossCultural Academic Mentoring
Dyad-A Case Study
Student Presenter: Amber Daniel,
Graduate Student in Leadership
Development
Faculty Mentor: Suzanne Franco,
Ed.D., Leadership Studies in
Education

Small Details Matter: Setting
the Tone of an Educational
Game through Sound
Student Presenter: James Morgan,
Undergraduate Student in
Computer Science
Faculty Mentor: Noah L.
Schroeder, Ph.D., Leadership
Studies in Education

Co-Authors/Collaborators: Alexandrea
Oliver and Kenneth Deffet

Programming SIMPLE: A
New Genre of Educational

Academic mentoring has become a critical area for scholarly
investigation due to its correlation to graduate student success.
Consequently, the underpinning tenets of how mentoring
relationships develop, along with how these relationships are
perceived by both mentor and protégé, continue to serve as fertile
ground for exploration among scholars in leadership and
educational disciplines. Opportunities for further mentoring
erudition became apparent with increased enrollments of
graduate students from underrepresented and/or minority
groups. It became possible to observe how mentoring functioned
when mentor and protege hailed from heterogeneous ethnic and
cultural backgrounds. This study was conducted to investigate
how one cross-cultural, academic, mentoring dyad was
established, in addition to the mentor and protege perceptions of
their mentoring relationship. Of particular interest was how the
mentoring relationship actually developed, in comparison to the
mentoring developmental paths explicated by Kram (1985) and
Lechuga (2011). Qualitative data gleaned from interviews
constituted the basis of the researcher's analysis and
interpretation for this enquiry.

We are in the process of developing a Student-centered Interactive
Modular Performance-based Learning Environment (SIMPLE) to aid
students in practicing skills they learn in class. The goal is to create
an educational video game experience that meets or exceeds the
quality of a triple-A title. One of the biggest and often overlooked
challenges of designing video games is the soundtrack. Along with
the graphic and gameplay design, the music can set the mood of a
scene and induce emotions in a player. To date, we have created a
theme song designed to motivate the player to play the game, as
well as a number of sound effects that were needed for different
locations within the game. The goal is for all of the acoustical
elements to come together to create a suspenseful atmosphere.
We are currently collecting both quantitative and qualitative data
when beta-testers playtest the game. Specifically, we will be
examining the audio recordings when players think aloud while
they play the game, as well as their written feedback, to determine
how to improve the sounds within SIMPLE. Based on this feedback,
the sounds and music that are currently in the game will be revised.

Currently, we are designing a Student-centered Interactive
Modular Performance-based Learning Environment (SIMPLE) that
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Games
Student Presenter: Alexandrea
Oliver, Undergraduate Student in
Computer Science
Faculty Mentor: Noah L.
Schroeder, Ph.D., Leadership
Studies in Education

Co-Authors/Collaborators: Kenneth
Deffet and James Morgan

Can you handle it?: Students’
perceptions of their ability to
overcome discrimination in the
classroom
Student Presenter: Adrija
Chatterjee, Graduate Student in
Clinical Psychology
Faculty Mentor: Suzanne Franco,
Ed.D., Leadership Studies in
Education

will aid students in practicing and improving different skills. To
build this educational game, we are using Unreal Engine 4; a game
engine that utilizes a visual scripting system known as “Blueprints”
that allows a user to develop without extensive knowledge of C++
code. SIMPLE is being designed so that it can be implemented for
various subjects. At this point in development, there are large
networks of programming that utilize core coding procedures and
tools. In the premise of the game, the user will have to answer
questions in their path towards the goal. Throughout this path,
the user will come across hindrances such as a camera security.
They will also come into contact with support through collectible
hints. During game play, the user’s interactions will be collected
and stored in a log file that can be viewed upon completion of the
level. The aforementioned systems must be able to interact with
elements across the level and communicate information back and
forth. The results of this interaction will provide a smoothly
working question, timing, penalty, and log file system. We are
collecting a variety of quantitative and qualitative data that will
inform revisions to the game. In relation to the programming, we
are focusing on reviewing game-play footage to find glitches or
bugs that influence the playability, as well as reviewing the log file
data to ensure the log files are being properly written.
Higher education faces the ongoing, challenging goals of not only
improving retention and graduation rates in the Science,
Technology, Engineering and Mathematics (STEM) fields but also of
increasing underrepresented minority populations in STEM
programs and the STEM workforce. Minority students entering U.S.
colleges or universities demonstrate equal interest in STEM as their
Caucasian peers, yet they are only two-thirds as likely as
Caucasians to earn bachelor's degrees in those fields (Koenig,
2009); attrition rates for African Americans are nearly twice as high
as they are for Caucasians and Asians in STEM programs. Student
demographics, ethnicity, academic and social support programs,
and institutional attitudes towards student success are related to
student retention and persistence (Kramer and Associates, 2003;
Kuh et al., 2005). Tinto (1982) posited that an individual’s level of
academic and social integration, which is the result of experiences
and interactions over time within the institution, would influence
that individual to complete a degree. In 2014, a Midwestern
University was awarded a grant to implement an Inquiry-Based
Computer Science Curriculum for STEM Student Success Program.
The Program was intended to transform computer-science related
curriculum at the University, and enhance underrepresented
student interest, retention, and competency in STEM fields. As a
part of the evaluation process, students in Computer Science
classes completed a survey that assessed areas such as their
experiences in class, their perceived competence in Computer
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Science, and their perceived ability to address and overcome issues
related to unfair treatment in class. This study aims to examine the
differences between students of the minority and dominant
cultures in their perceived ability to overcome barriers in the
academic setting. Results from this study can be used to inform
faculty members about their students’ perceived competency in
overcoming barriers, and advocate for the continued use of
culturally responsive teaching practices
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Mathematics and Statistics
Salted Conference Matrices
Student Presenter: Jeffrey Hollon,
Graduate Student in
Interdisciplinary Applied Science
and Mathematics
Faculty Mentor: K. T. Arasu, Ph.D.,
Mathematics and Statistics

Symmetric Colorings of the
Hypercube and
Hyperoctahedron
Student Presenter: Bo Phillips,
Graduate Student in Mathematics
Faculty Mentor: Daniel Slilaty,
Ph.D., Mathematics and Statistics

A salted conference matrix is a square matrix whose entries are in
{-1, 0, 1} where there is exactly a single 0 in each row. It has the
property that the matrix times its transpose consists of a constant
in the diagonal and one of {-2, 0, 2} in all other entries. We
specifically look at the case where these matrices are 'developed'
by an Abelian group. From exhaustive computer searches, 305
such matrices of size 40 and lower have been found. Larger such
matrices have also been found and possible infinite families are
proposed. These matrices are closely related to other objects such
as weighing matrices, difference sets and have possible applications
in areas of coding theory. This talk will present an overview of
findings to date and discuss the possible use thereof.

A self-complementary graph G is a subgraph of the complete
graph Kn that is isomorphic to its complement. A selfcomplementary graph can be thought of as an edge 2-coloring of
Kn that admits a color-switching automorphism. An automorphism
of Kn that is color-switching for some edge 2-coloring is called a
complementing automorphism. Complementing automorphisms
for Kn have been characterized in the past by such authors as
Sachs and Ringel. We are interested in extending this notion of
self-complementary to other highly symmetric families of graphs;
namely, the hypercube Qn and its dual graph, the
hyperoctahedron On. To that end, we develop a characterization
of the automorphism group of these graphs and use it to prove
necessary and sufficient conditions for an automorphism to be
complementing. Finally, we use these theorems to construct a
computer search algorithm which finds all self-complementary
graphs in Qn and On up to isomorphism for n = 2, 3, 4.
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Mechanical Engineering – Lake Campus
Plenary Speaker
Design and experimentation of 3D-printed Tesla Turbine
Student Presenter: Benjamin F.
Boyd, Undergraduate Student in
Mechanical Engineering; Matt
Bertke, Undergraduate Student in
Mechanical Engineering
Faculty Mentors: Rachmadian
Wulandana, Ph.D. and Hamed
Attariani, Ph.D., mechanical
Engineering

Co-Authors/Collaborators: Shawn
Keyke, Matt Bertke, and Travis Moorman

Benjamin Boyd was selected by
the Dean of Lake Campus to
represent the College.

The purpose of this project was to understand better design factors
effecting performance and efficiency of 3D-printed mini tesla
turbines. In the current project, focus will be given on the design
and experimentation of the turbine. Solidworks CAD software was
used to generate the virtual model. The printing of the turbine
utilized the STRATASYS Three-Dimensional printer available in our
department. We use six discs of 4” in diameter and approximately
1 mm in thickness. The spacing between each disk is 2 mm. Water
was used in the experiment and measurement was conducted to
assess pressure drop, water flow rate and the revolutions per
minute (RPM) of the central turbine shaft. Experimentation shows
that the RPM is an increasing exponential relation to the flow rate
of the system as the flow rate increases. Also, we found an
increasing exponential relation with a decaying rate of change
between pressure input and the RPM of the turbine shaft. One of
our long term goals is to perform more experiments on different
tesla designs.

Figure 1: Benjamin Boyd with his poster at ASEE North
Central Section Conference at Central Michigan
University. Benjamin was unable to present at the
event so Matt Bertke presented on his behalf.
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Mechanical and Materials Engineering
Micro-Raman Investigation of
Residual Stresses in SiC/SiC
Composites
Student Presenter: Kaitlin Kollins,
Undergraduate Student in
Mechanical Engineering
Faculty Mentor: Maher Amer,
Ph.D., Mechanical and Materials
Engineering

Co-Authors/Collaborators: Maher
Amer, Ph.D., Craig Przybyla, Ph.D., and
Jennifer Pierce

Thermal System Evaluation
using a Tip to Tail Model of an
Aircraft with High Energy
Cryogenic Cooled Electronics
Student Presenter: Sean Nuzum,
Graduate Student in Mechanical
Engineering
Faculty Mentor: Mitch Wolff,
Ph.D., Mechanical and Materials
Engineering

Co-Authors/Collaborators: Rory
Roberts and Adam Donovan

Ceramic Matrix Composites (CMCs) have been developed for use in
extreme operating conditions. Specifically, there is interest to
replace superalloys with Silicon-Carbide/Silicon-Carbide (SiC/SiC)
CMCs in the hot section of gas turbine engines because of their
lower densities, high temperature performance, and oxidation
resistance. Due to the high temperature processing conditions of
SiC/SiC composites, thermal residual stresses are typically inherent
to the material. This study is focused on using Micro-Raman
Spectroscopy to measure and investigate the thermal residual
stresses within a fiber and the matrix in SiC/SiC composite
materials. Following the silicon Raman active mode at 520 cm-1
and the SiC Raman active mode around 790 cm-1 within the
composite, residual stresses within the matrix and the reinforcing
fibers could be investigated with a spatial resolution of 1 µm.

Due to the desire for increased capability, aircraft have to
generate more electricity and manage increased thermal loads.
Unfortunately, the thermal management and power generation
system requirements are increasing exponentially. As a result, the
size of the thermal management systems are increasing just as
fast, threatening to outgrow the aircraft if they are limited to the
current technology. In order to assist with the thermal
management of the aircraft, it has been proposed to include a
cryogen to the system. Specifically, the cryogen used in this study
is LNG (Liquefied Natural Gas). LNG will provide a sizable heat sink
capability because of its temperature range and phase change.
Also, cooling high energy electronics to cryogenic temperatures
increases their efficiency meaning that they will generate less heat
to be managed. The results of this study show that a cryogenic
thermal management system on board an aircraft shows promise
for next-generation aircraft.
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Modern Languages
Algeria's Black Decade
Through the Eyes of Yasmina
Khadra
Student Presenter: Roufia
Dehmani, Undergraduate Student
in French

Algerian author Yasmina Khadra's novel À quoi rêvent les loups?
[What Do Wolves Dream About?] is set during the "Black Decade,"
a period of civil war that marked the presenter’s childhood. In this
presentation, she analyzes the antihero's descent into extreme
religious fanaticism, weaving throughout her analysis first hand
accounts of the same kind of intolerance, sexism, and hypocrisy
that pepper the novel. Dehmani’s work, part literary criticism and
part oral history, sheds new light on the struggles of everyday
citizens living under the shadow of religious fundamentalism.

Faculty Mentor: Kirsten Halling,
Ph.D., Modern Languages
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Neuroscience, Cell Biology and Physiology
Measuring Infarct Volumes
with Cryosectioning:
Advantages over TTC Staining
Method
Student Presenter: Nooralhuda
Arkan, Undergraduate Student in
Biomedical Engineering
Faculty Mentor: Adrian M.
Corbett, Ph.D., Neuroscience,
Cell Biology and Physiology

Co-Authors/Collaborators: Adrian
Corbett, Ph.D., Deviprianka Nagarajan,
and Anurajani Balakrishan

Investigating disease changes
in C-bouton inputs to murine
SOD1-G93A motoneurons
Student Presenter: Saihari
Dukkipati, Graduate Student in
Physiology and Neuroscience
Faculty Mentor: Sherif M.
Elbasiouny, Ph.D., Neuroscience,
Cell Biology and Physiology

Co-Authors/Collaborators: Aouatef
Chihi, Stephanie Tesner, Christian Daahir,
Shannon Romer, Robert E.W. Fyffe, Ph.D.,
and Sherif M. Elbasiouny, Ph.D.

Staining dissected brains with TTC has been used for many years to
measure infarct volumes, but the big disadvantage to using this
method is you can’t do any other studies with the brain tissue. If we
section the brain instead with a cryostat, collecting 50 micron coronal
brain slices into different vials containing phosphate buffered saline,
then we can use different vials to stain for different things, and have
the ability to correlate the results with infarct volumes measured.
For example, if we cut our frozen fixed brain tissue into 50 micron
coronal slices and collect sequential slices into four sets of vials
containing phosphate buffered saline, we can accomplish the
following staining: 1) infarct measurement with Nissl stain or H&E
stain, 2) measure neurogenesis with doublecortin staining, 3)
measure stem cell proliferation with Ki67 staining, and 4) measure for
inflammatory microglia with inducible Nos immunostaining. This
approach give us four times the information compared to the TTC
method and we can correlate changes in specific markers with infarct
size.

The goal of this study is to understand the modulatory role of the
cholinergic C-bouton synapse on alpha motor neuron excitability and
how it may contribute to disease progression in amyotrophic lateral
sclerosis (ALS). Using immunohistochemistry and light confocal
microscopy, we assessed pre-synaptic and post-synaptic cha--nges at
the C-bouton synapse by measuring vesicular acetylcholine transporterpositive (VAChT-positive) bouton and post-synaptic Kv2.1 channel
cluster characteristics on motoneuron somas in the murine hSOD1
G93A high-expresser line model of amyotrophic lateral sclerosis. We
tracked expressional differences broken down into motoneurons of
varying soma size (small, intermediate and large), motoneurons from
different motor pool regions in the spinal cord (lumbar, sacral, thoracic,
and cervical), and motoneurons from animals at various stages of ALS
disease pathogenesis (neonatal, early adult, late adult, and end-stage).
Our preliminary data suggest that previously noted changes in C-bouton
size in ALS disease models may not be universal across all alpha
motoneurons and that there may be key differences in the regulation of
this synapse at different stages of the disease. In addition, changes in
Kv2.1 cluster expression mostly appear to parallel pre-synaptic changes
in VAChT expression, strongly suggesting a correlation between Cbouton activation and post-synaptic ion channel activity. As C-bouton
synapses have been postulated to play an important role in modulating
the after-hyperpolarization (AHP) phase of the alpha motoneuron
action potential, we expect our results to help elucidate the
motoneuron’s response to intrinsic changes in its excitability during
disease progression.
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Sensory-motor circuits in the spinal cord integrate sensory feedback
from muscles and modulate locomotor behavior. Although general
mechanisms within the sensory-motor system are known,
identifying all neurons involved and understanding their
interrelationships is complex. For example, Renshaw cells (RC) are
inhibitory interneurons in the ventral spinal cord that prevent motor
neurons from over-activity and express the calcium binding protein,
calbindin (CB). Recent studies have identified other CB-expressing
interneurons in the ventral spinal cord, but knowledge regarding the
function and connectivity of these neurons is limited. This study
aims to 1) determine the density and distribution of CB positive
ventral horn interneurons and 2) identify differences between RCs
and other CB-expressing neurons using a variety of
immunohistochemical cellular markers. Lumbar spinal cords from
wild type mice post-natal day 0 (P)0, P7, P14 and P28 (n=5) were
isolated, processed for immunohistochemistry and imaged using
confocal microscopy. At P0, there are 2.2X more RCs than other CB
positive interneurons per 20μm spinal segment and 1.1X more at P7.
Additionally, populations of RCs and other CB positive interneurons
co-express other calcium binding proteins (calretinin and
parvalbumin) at various levels throughout development. Further
experiments may reveal a unifying role for CB in a variety of spinal
interneurons, providing a deeper understanding of sensory-motor
circuits within the central nervous system.
Muscle spindles and golgi tendon organs are specialized receptors
found in skeletal muscle innervated by specific classes of sensory
neurons responsible for relaying information about stretch (muscle
spindles) and tension (golgi tendon organs) to the central nervous
system. In order to understand the properties of this feedback in the
central nervous system, it is necessary to know the number of muscle
spindles and golgi tendon organs that are represented in a given
circuit. The purpose of this project is to determine the number of
muscle spindles and golgi tendon organs innervated by the femoral
and adductor nerve. This count will give the number of spindles and
golgi tendon organs in the quadriceps (knee extensor) muscle group as
well as the adductor muscles, so that the study of these muscle groups’
sensory representation in the central nervous system can be accurately
studied. In order to quantify these receptors, muscles from Adv-Cre/+,
Rosa tdT/+ mice in which the sensory afferents (of which specific
classes of neurons will be seen ending as either golgi tendon organs or
muscle spindles) are genetically labeled with red fluorescence will be
dissected out of the animal, sectioned into 200 µm sections, and
analyzed by counting the number of muscle spindles and golgi tendon
organs observed under fluorescent microscopy for each muscle.
Preliminary data collected from the quadriceps muscle group is
presented. Future plans for the project include increasing the number
of quadriceps studied along with determining the number of receptors
in the adductor muscle group.
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Despite some advances in the United States to reduce the infant
mortality rate (IMR), the US rate is still higher than many other
counties and Ohio has a rate higher than the national average. This
paper discusses how improving health literacy can decrease infant
mortality in at-risk populations. There are many proposed
interventions to increase health literacy, yet precise
recommendations need to be tailored to fit various populations. A
review of the literature shows the potential for short message
systems (text messages) to improve maternal health literacy. The
short message system will be applied to a population of at-risk
mothers in the Women, Infants, and Children’s (WIC) program.
Three hundred women will be enrolled in a free short message
system program and receive weekly text updates about taking care
of themselves and their baby while pregnant. Participants will be
given a health literacy assessment using The Newest Vital Statistic
assessment at the beginning of the project and again after three
months of to assess for improvement in health literacy.
Additionally, participants will receive instructions about using the
short message system to receive WIC appointment reminders.
Appointment compliance will be measured and compared to those
not receiving text appointment reminders. The Stetler Model of
evidence based practice will be used to guide the phases of the
project and the Transtheoretical Stages of Change Model will be
used to describe the importance of test messaging in assisting
individuals through the various stages of change.
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Role of the AhR in Human Ig

We plan to study the effects of silver nanoparticles on cytokine
production and biodistribution within human skin after thermal
injury has occurred. In mouse models, silver nanoparticles (Ag NP)
have been shown to cause an increase in pro-inflammatory
cytokines within the skin. In human keratinocyte cell lines, Ag NP
are known to cause decreased viability, metabolism, and
proliferation. Ag NP are also known to cause an increase in reactive
oxygen species which can lead to DNA damage and thus are highly
toxic in human keratinocyte cell lines. Ag NP also have antibacterial
properties and because of this property, silver nanoparticle-infused
bandages are currently being used for dermal burns. However,
after human skin has been burned, the permeability barriers are
altered and there is an increase in pro-inflammatory cytokines. This
could lead to Ag NP, from the Ag NP-infused bandages, distributing
into the viable epidermis or even into the dermis; however, to date
it is unknown as to how Ag NP biodistribute within human skin. If
the Ag NP were to distribute into deeper layers of the skin, the Ag
NP could activate caspase 3/7, involved in cellular apoptosis, and
could cause DNA damage, causing mutations that could potentially
lead to cancer or other harmful side effects. Dermal burn
inflammation coupled with the inflammatory effects of Ag NP could
cause permanent damage to local tissues or other vital organs.
Currently there is much research on nanoparticles; however, there
is little information as to 1) how Ag NP will distribute within human
skin, 2) what influence Ag NP will have on the cytokine profile and
3) what effect thermal injury will have on the Ag NP distribution
and cytokine profile. Therefore, we will determine the effect of Ag
NP on human skin that has a dermal burn along with how the
dermal burn will affect the biodistribution of the Ag NP. We
currently have access to explant human skin which will be exposed
to silver nanoparticles, thermal injury and appropriate controls.
The cytokine production will be measuring using a multiplex. The
biodistribution will be analyzed using transmission electron
microscopy (TEM) and X-Ray diffraction, to confirm the presence of
nanoparticles, along with validating a new imaging technique. This
model would provide insight into the distribution of Ag NP and the
safety of Ag NP for use in dermal burns. The information obtained
regarding Ag NP biodistribution could be applied to several
applications including trans-dermal drug delivery, imaging
applications, and cosmetic and medical applications. This model
would also provide a better understanding of potential long-term
consequences of exposure to silver nanoparticles after a thermal
injury.
The B lymphocyte chromosome has the immunoglobulin heavy chain
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(Igh) locus which participates in immunoglobulin (Ig) production. The
Igh gene has a large transcriptional regulatory region (i.e. 3’IghRR)
containing enhancers that assist the B cells to produce different Ig
isotypes. In humans, there are two regulatory regions and each has
three enhancers (hs3, hs1.2, and hs4) whereas mice (the primary
model used to study Igh gene expression) have only one regulatory
region but four enhancers (hs3A, hs1.2, hs3B, and hs4). The human
hs1.2 enhancer is known to be polymorphic and is associated with
multiple autoimmune disorders. The ligand-activated transcription
factor, aryl hydrocarbon receptor (AhR) has been shown to inhibit
mouse 3’IghRR activity when activated by the high affinity,
environmental
contaminant
2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD). Inhibition of the 3’IghRR appears to mediate TCDDinduced
inhibition of B-cell differentiation into antibody--secreting cell. In
order to elucidate the role of the AhR in human Ig expression and
isotype switching, we utilized a human B-cell line (CL-01), CRISPR/Cas 9
gene editing technology to knockdown the AhR expression, and
luciferase reporter plasmids regulated by the 3’IGHRR or different
combinations of its enhancers and different intronic promoters.
Several CL-01 clones exhibited gene editing and knockdown of the
AhR. Since the CL-01 cells are heterozygous for SNPs within the
transactivation domain that mediates direct transcripts is important to
the direct transcriptional, it is possible to induce a monoallelic
knockdown and create a clone with one allele, which could express a
functional or non-functional. Results suggest that the AhR has no
significantly different effect on the 3’IGH enhancers. Determining the
role of the AhR in human Ig expression would help in understanding
the mechanisms of health risk materials and in the development of
autoimmune treatments.

The immunoglobulin heavy chain (IGH) locus is partially responsible
for immunoglobulin (Ig) production in B cells. The human IGH locus
contains two 3’ regulatory regions (3’IGHRR) that each contain
three enhancers, which help drive overall transcription of the locus
and also influence class switching to different Ig isotypes. The hs1.2
enhancer within the 3’IGHRR is polymorphic in humans, containing
a 53 bp invariant sequence (IS) that can be repeated up to four
times. The hs1.2 enhancer is a sensitive target of exogenous
chemicals, particularly 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD),
a potent inhibitor of Ig expression in animal models. The IS
polymorphism has also been associated with many immunological
disorders in human patients. Therefore, understanding the
immunological role of the hs1.2 polymorphism could be invaluable
to human health. Previous studies of the human 3’IGHRR
enhancers have used luciferase reporter plasmids to evaluate their
activity, but those studies may not accurately reflect the region’s
function due to removing the regulatory elements from their native
context. In this study, the CRISPR/Cas9 genetic editing system was
used to modify the hs1,2 enhancer in the human 3’IGHRR. Using a
single CRISPR/Cas9 plasmid targeting the polymorphic hs1,2
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invariant sequence (IS) repeats in a human B cell line has
successfully resulted in clonal populations containing a reduced
number of IS repeats. In fact, cellular populations exhibiting
virtually every possible combination of polymorphic hs1.2 alleles
have now been created using this system. Recent experiments with
these cells have shown that reducing the number of IS repeats also
reduces expression of some Ig isotypes. The response to B-cell
stimulation is also greatly reduced in cells with fewer IS repeats.
Additionally, cells with fewer IS repeats appear less sensitive to
TCDD-induced inhibition of Ig expression. As more hs1,2 modified
cells are analyzed, valuable information regarding the function of
the hs1,2 alleles in human health and susceptibility to exogenous
chemicals will be revealed.

Injury-Induced Microvesicle
Particle Release in
Keratinocyte Cell Line and
Abdominoplasty Skin
Student Presenter: Katherine Fahy,
Graduate Student in Pharmacology
and Toxicology
Faculty Mentor: Jeffrey Bryant
Travers, M.D., Ph.D.,
Pharmacology and Toxicology

Co-Authors/Collaborators: Langni Liu,
Christina Borchers, Christine Rapp,
Michael Kemp, Richard Simman, Ji Bihl,
and Jeffrey B. Travers, Ph.D.

Ultraviolet B (UVB) radiation and burn injury are very common
environmental stressors that can result in systemic effects. The
mechanism by which these stressors which only impact the top
layer of skin can induce systemic effects is an important
unanswered question in photobiology. Microvesicle Particles
(MVPs) are small fragments of the cell membrane, 200 nm to 1000
nm in diameter. It is currently believed that the shedding of MVP
from various cells in response to stressors are involved in cellular
communication. The current study was designed to see if epithelial
cells can release MVP in response to UVB radiation and burn injury.
The human keratinocyte-derived cell line HaCaT was used in our
initial studies. HaCaT cells were burned in a 90° water bath, or
treated with UVB. Given that both UVB and thermal burn injury
also produce Platelet-activating Factor (PAF), we also treated
HaCaT cells with the PAF agonist CPAF. After incubation, the MVPs
were isolated analyzed. These studies demonstrated that thermal
burn injury, UVB, and CPAF all increased MVP release from HaCaT
cells. Of interest, only short (<45 second), but no longer exposures
to heat resulted in increased MVP release. To define the effects of
these agents on human skin, we instituted a novel methodology
where suction-induced blisters were induced on human skin
obtained from abdominoplasties. The blisters were treated with
thermal burn, UVB, or topical CPAF and the fluid was obtained
from the blisters for MVP analysis. Again, UVB and CPAF treatment
induced MVP, yet thermal burn injury resulted in decreased levels
of MVP. These studies demonstrate that various environmentally
relevant stressors trigger MVP production in vitro as well as ex vivo.
As MVP often contain signaling molecules, these findings suggest
that MVP could be involved in the human response pathway to
stressors like UVB radiation and burn.
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The immunoglobulin heavy chain gene (Igh) is regulated by
numerous regulatory elements including the 3’Igh regulatory
region (3’IghRR). Several transcription factors are involved in
modulating the 3’IghRR including NF-κB, AP-1, and the aryl
hydrocarbon receptor (AhR). The AhR is a ligand-activated
transcription and it mediates the metabolism of environmental
toxicants such as TCDD. TCDD an environmental contaminant and
ligand for the AhR, is known to potently inhibit Immunoglobulin (Ig)
expression in animal models. In mice, TCDD inhibits 3’IghRR
activation in an AhR-dependent manner, which may be directly
mediated by binding of the AhR to dioxin response elements (DRE)
within the 3’IghRR. Structural differences have been found
between the human and mouse Igh genes, including a duplication
of the 3’IGHRR in humans and a polymorphic region in the hs1.2
enhancer. The polymorphic human hs1.2 enhancer has been
correlated with several autoimmune diseases and has been
identified as a sensitive target for TCDD in a mouse cell line
(CH12.LX) model. Due to species differences in the 3’IghRR
structure and TCDD-induced effects on hs1.2 activity, the objective
of this study was to determine the transcriptional influence of each
human 3’IGHRR enhancer and sensitivity of these enhancers to
TCDD. Using luciferase reporters regulated by the individual
3’IGHRR enhancers or in combination and cellular models that
include the well characterized mouse CH12.LX B cell line and the
CL-01 human B cell line, which can be induced to secrete Ig and
CSR, the effect of cellular stimulation and TCDD on enhancer
activity was studied. Prominent species differences were found
including a lack of activation by cellular stimulation and a less
consistent effect of TCDD on the human 3’IGHRR as compared to
the mouse 3’IghRR. A better mechanistic understanding of the
3’IGHRR is important to elucidating its role in autoimmune disease
and potentially the development of novel therapeutics.
TCDD is an environmental toxicant and known immunosuppressant in
animals and cellular models. TCDD is known to affect immunoglobulin
(Ig) gene expression of mature B cells. The Mouse (immunoglobulin
heavy chain) gene (Igh) is regulated through interactions with multiple
regulatory elements. Of these elements, TCDD targets and markedly
inhibits; a large regulatory region known as the 3’IghRR. which is 3’ of
the Igh constant region genes. However, there are notable differences
between the human and mouse 3’igh gene and the effects of TCDD.
Contrasting with the inhibitory effect of TCDD on the mouse 3’IhRR and
IgM, A human study demonstrated an increase in IgE secretion by TCDD
in B cells isolated from atopic patients verses control patients. The role
of the human 3’ IGHRR in IGH expression is not known, or clear that the
human 3’IGHRR is a target of TCDD. Therefore to facilitate the initiation
of mechanistic studies specific to the human 3’IGHRR, the objective of
the current study was to determine if IGH expression in human
antibody-secreting cells, the plasma cells, is a sensitive target of TCDD.
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Utilizing the U266 cell line, which is a plasma cell line that has
undergone class switch recombination to produce IgE, we evaluated the
effect of TCDD on epsilon IGH gene expression by real-time PCR
analysis. Results suggest that TCDD induces epsilon IGH gene
expression. Therefore, the U266 cell line will be an appropriate model
for studies aimed at genetically modifying or deleting the human
3’IGHRR to determine both the physiological and TCDD-induce role of
the 3’IGHRR on IGH expression in plasma cells. Understanding the role
of the 3’IGHRR in the regulation of human IGH expression has
potentially profound implications to disease states with a significant
antibody component.
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While low frequency light is poorly transmitted through a hole in a
conductive film, in the phenomenon known as extraordinary optical
transmission (EOT), it is transmitted when incident on an array of
subwavelength apertures. This takes place due to the excitation of the
surface plasmon polaritons (SPPs) at the metal and dielectric interface.
A polarized THz electromagnetic plane wave propagating through a
unit cell of a silicon thin film periodic aperture is simulated using the
finite element method (FEM). The frequency domain transmission
magnitude of the silicon EOT device is simulated in order to verify
theoretical calculations. This simulation work is being conducted in
parallel with experimental efforts. Eventually, a novel thin film
material, such as graphene, will be added to the device. Both the
simulation and experimental work will evaluate the hypothesis that the
thin-film’s electromagnetic properties can be characterized using
extraordinary optical transmission.

The effect of coating on heating curve of FeCoV magnetic
nanoparticles was studied. Iron cobalt vanadium (FeCoV) nanoparticles
with an average diameter of 30 nm were synthesized by thermal
plasma processing method. Two types of coating had been pursued:
10 nm thick graphite (C) coating uniformly added to create overall 50
nm in diameter FeCoV/C nanoparticles and 5 nm thick oxide
(CoO·Fe2O3) coating. The latter coating was established by subjecting
original 30 nm in diameter FeCoV nanoparticles to oxidation which
resulted in 20 nm core diameter of FeCoV nanoparticles embedded in
5 nm thick oxide layer of CoO·Fe2O3. These magnetic nanoparticles
were exposed to ac applied magnetic field and their heating responses
were measured. The measurements were done at frequency of 175
kHz and intensity of the magnetic field for three different current
values of 5 A, 10 A, and 15 A. Heating capabilities of the magnetic
nanoparticles described by Specific Absorption Rate (SAR) were
calculated by finding the initial slope of the heating curve with respect
to time based on experimental data. It was found that the maximum
value of SAR was obtained when applied frequency and current were
at 175 kHz and 15 A, respectively. Results were analyzed to find the
coating effect on the heating rate. The most significant result based on
our study is that FeCoV/C magnetic nanoparticles with graphite
coating had higher heating power than FeCoV/CoO·Fe2O3 with oxide
coating.
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Simulation and Optimization
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a Superconducting Terahertz
Antenna Array

Physics education research has begun to utilize Social Network
Analysis (SNA) to explore the classroom dynamics of introductory
undergraduate physics courses. SNA is an important tool in studying
classroom dynamics because it can be used to map the social
structure of a classroom’s interactions and to aid in understanding
how students work and study together. By creating a more
interconnected class, we hope to improve students' learning and
understanding of physical concepts. We are particularly interested in
how student interactions are affected by gender. This study presents
data from multiple course sizes and instructional methods to compare
and contrast the degree centrality (a measure of network position) for
men and women in introductory physics. Sections vary in size and
structure, from traditional lecture to heavily interactive and data will
be examined for both the beginning and end of the semester. Degree
centrality was calculated from survey data in which students were
asked to list the names of their study partners within the class. We will
present the graphical network representations (network objects) of
these responses for the beginning and end of each course section to
examine gender differences for each class type.

Co-Authors/Collaborators: Nicholas
Padgett and Jason Deibel, Ph.D.

Methods of generating and detection of pulsed Terahertz (THz)
radiation span many methodologies. For decades, the photoexcitation
of photoconductive antennas or nonlinear optical crystals with
ultrafast (UF) laser pulses has been a reliable yet inefficient method of
THz light generation. An innovative technique capable of generating
higher powers of THz radiation has been conceptualized. A timevarying magnetic field applied to a cryogenically-cooled YBCO THz
antenna array can induce high current density in the YBCO. Below
YBCO’s critical temperature (93 K), the material undergoes a phase
transition and becomes a superconductor. UF pulses incident upon the
YBCO antenna will break this superconductivity which results in an
emission of radiation on a picosecond time scale. To experimentally
verify the hypothesized THz light emission, preliminary experimental
and computational procedures were employed. Script was written in
Matlab to analyze optimal solenoid configurations. A solenoid will be
used in the actual experiments to apply the magnetic field.
Electromagnetic simulations were designed and conducted with Finite
Element Method software to model the dynamics of YBCO interacting
with the time-varying magnetic field in order to calculate
electromagnetic quantities such as the induced current and magnetic
field as well as test system parameters. A parallel effort to construct a
system to test the superconductor THz antenna is underway. In this
system, a solenoid powered by a frequency modulated AC source will
be placed behind the antenna to charge it. It is our hypothesis that the
UF pulse targeted at the ring will generate pulsed THz radiation. The
knowledge derived from the simulation and optimization of the
magnetic field dynamics will yield increased understanding of the
experimental data.

Nondestructive Evaluation and

Terahertz radiation is a form of electromagnetic radiation located

Student Presenter: Stephanie Lake,
Undergraduate Student in Physics
Faculty Mentor: Jason A. Deibel,
Ph.D., Physics
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between the infrared and microwave regions in the electromagnetic
spectrum. Terahertz radiation has the ability of penetrating through a
wide variety of materials and its non-harmful nature has paved the
way to a wide variety of applications including nondestructive imaging.
Nondestructive imaging is a method of examining a material without
direct contact that additionally does not alterthe properties of the
material. The terahertz imaging system currently in development uses
the principle of interferometry (a Michelson Interferometer) such that
frequency modulated terahertz signals are split and directed to the
object under study and a reference mirror; then the detector will
acquire the intensity of the combined reflected signals that contains
information about the objects in the path of the beam. When
complete, the system will perform a 3D scan of the object, using three
separate linear stages in the x, y and z planes. Current work involves
probing the structure of materials using the above setup and
experimental determination of the separation between two surfaces,
based on the reflected signal.

Co-Authors/Collaborators: Sonya
Sokhey, Michael David Higgins, Matthew
Thomas Larson
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Covetic is a hybrid material that fuses carbon with metal. Experiments
have been done on the heat transport in various covetic samples using
Alternating Magnetic Field system, and the temperature was
measured at different points of the both metal and covetic wires with
and without covetic contacts. The experimental data show that covetic
samples have a higher heating rate than the pure metal and the
temperature along covetic wire is significantly lower than along metal
wire. These unusual behaviors can be explained by QED (Quantum
Electrodynamics) radiation effect and/or by quantum confinement
effect present in nanosize cavities or pores.

Social Network Analysis (SNA) has been blossoming in the field of
Physics Education Research recently. SNA seeks to describe the
dynamics of a classroom by creating a map (or network) of students
using self-identified (via a survey) study partners as connections. For
this study, the course was an introductory undergraduate physics class
where data was collected during the first and last weeks of class.
Quantitative analysis of the network focuses on a student’s position
and overall network structure. The main value of interest is a student's
centrality: a measure of their position within the network based on
their connections. Several centrality measures exist, each measuring
different types of network relationships. For example, degree
centrality describes how many peers a student studies with, while
betweenness centrality describes how often a student acts as a bridge
between different peer groups. Wright State offers an unusual
opportunity to analyze non-traditional (over age 22) students due to
its student demographics. Non-traditional students tend to have
limited on-campus ties, which can lead to lower retention rates. This
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additional parameter has been included in a comparison of different
centrality models and their effects on students’ relative importance in
the course network. These comparisons are run for the beginning and
end of the course. Non-traditional students begin the course more
isolated, but hopefully make centrality gains over the semester. The
focus of this study is to determine if analyzing different centrality
measures reveals different trends of network flow between nontraditional and traditional students.
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The available literature on Afghanistan tends to predominantly
focus only on a shred of the country’s long history, therefore,
resulting in skewed studies. This paper aims to take a
comprehensive approach to fill in a small part of this gap in the
scholarship by undertaking a systematic, comparative case study.
By combining the process-tracing method and the “most similar
design,” the goal of the study is to investigate all the major political
regimes from the time period of 1919 until 2014 to highlight the
relationship between regime stability and ethnic conflict. The
dependent variable –regime stability– will be tested for causal
correlation against ethnic conflict by employing the independent
variables including the type of regime and the duration it lasted;
the status of the national economy and electoral system in place
for each regime respectively. I hypothesize that a democratically
elected government, which includes all groups in the political
process, and has lasted for more than 5 years without any
ethnically motivated attacks on the minorities, and has a relatively
strong national economy with little or no foreign aid, will be the
most stable regime. The objective of this research is to examine
the underlying factors on why previous regimes in Afghanistan
tended to be unstable more than others and whether there is a
causal correlation between political instability and ethnic conflict in
pluralistic societies. Afghanistan has seen many regimes, some with
varying degrees of democracies. Hence, an examination of all the
regimes will show why some regimes have survived and others
have failed.
Women are often considered to be safer when they are with their
families, however, many women around the world are in greater
danger because of the ones who are supposed to protect them. As
a result of domestic violence women suffer from physical pain and
mental pressure. The concept of “honor” the stoning to death of
women for the sake of family honor in patriarchal societies around
the world is deeply embedded in the culture. Honor killings are not
uncommon in Pakistan, Iran, Saudi Arabia and Afghanistan, where
women are treated as the personal property of men. In such
conservative and male dominated societies, where governments
do not intervene basic human rights are denied and female are
prone to all sorts of discrimination. Many but not all nongovernmental organizations (NGOs) especially women’s
organizations are actively working in different spheres of life to
empower women and provide equal rights in society. However, the
role and scope of NGOs is limited in the places where they should
be more active like Baluchistan in Pakistan, and in extremely
conservative countries such as in Iran, Saudi Arabia and
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Afghanistan. There the lives of NGO workers are also threatened if
they do not follow the traditional values of the society. This means
that often it is only conservative religious NGOs that are left,
hence, this research paper examines whether that NGOs supported
by religious organizations end up supporting the status quo in
patriarchal societies help to maintain gender discrimination and
gender imbalance in the society. This research examines the
relationship between three variables; 1) women’s development, 2)
conservative religious views, and 3) the role of NGOs (in terms of
effectiveness and fairness).
It considers how religious
organizations influence the funding and role of NGOs in women’s
development in religiously conservative societies. It also
investigates whether if NGOs in such societies actually help
improve the situation of female, especially in Pakistan, Afghanistan,
Iran and other religiously conservative countries, where “honor
killing” is part of the culture.

International Norms: The Use
of Force and Collateral
Damage Associated with
Drone Strikes
Student Presenter: Leslie Brown,
Graduate Student in International
and Comparative Politics
Faculty Mentor: Vaughn Shannon
PhD, Political Science

Drones have fundamentally changed how states can engage in
military operations due to their ability to silently penetrate borders,
provide real time intelligence, and deliver precision munitions on
target without risk to an operator. Drones expand the opportunity
for enemy engagement, both geographically and temporally, which
has expanded the legal, ethical, and pragmatic boundaries for
engagement. Norms associated with the use of force and collateral
damage have evolved with technological improvements to the
capability and precision of weapons. Substantively the literature
concerning drones and norms has focused on two main subjects.
First, how drones are challenging the conceptual definitions at the
foundation of norms, such as war, military necessity, battlefield, and
legal target. Second, how drones have satisfied the normative
demand for casualty aversion, or war without loss of the state’s own
military personnel. The purpose of this research is to identify how
norms associated with use of force and collateral damage coincide
or diverge when comparing drones to conventional weapons.
Scholars have drawn two divergent perspectives on collateral
damage norms that present an opportunity for empirical testing and
research. Either the precision and accuracy of drones strikes will
serve to lower the overall accepted levels of collateral damage, or
the high expectation of drone accuracy will decrease acceptable
collateral damage to a level that current weapon technology cannot
satisfy. My research will compare both real and perceived
discrepancies in collateral damage levels in drone and conventional
strikes.
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Work and Women’s
Empowerment: An
Examination of South Asia
Student Presenter: Katie Chaney,
Graduate Student in International
and Comparative Politics
Faculty Mentor: December A.
Green, Ph.D., Political Science

“Manipulation of Historical
Memory Within History
Textbooks,”: Japan and South
Korea
Student Presenter: Hannah Collins,
Graduate Student in International
and Comparative Politics
Faculty Mentor: Laura M.
Luehrmann, Ph.D., Political
Science

The purpose of this research is to evaluate how women who work in
the garment and handicraft industries in Bangladesh and India
utilize work to achieve empowerment. Scholars have defined
empowerment in various ways, but many agree that it is an overall
increase in a person’s resources that contribute to gaining greater
power and agency. Previous research has focused on evaluating the
relationship between work and empowerment through
ethnographic research utilizing interviews, analyzing the necessity of
women becoming a part of organizations, and examining social
norms. The research literature also illustrates that there are
differences between the empowerment that women secure working
in the formal labor market versus the informal labor market. A
significant component of increased empowerment for women is
whether they have economic independence, specifically whether
they have control over the money they make. I propose that
economic independence can be operationalized as the percentage
of women having an account in a financial institution. I will conduct
a statistical analysis that measures the relationship between the
percentage of women participating in the formal labor market and
the percentage of women who have accounts in financial
institutions using datasets from the World Bank. Findings from this
large N statistical analysis will set up the main part of my study,
which will be a controlled comparison of Bangladesh and India that
examines why there are differences in the labor market
participation rates and the amount of women with accounts in
financial institutions between each country. Based on some
preliminary findings, Bangladesh has a much higher percentage of
women working in the formal labor market than India. Conversely,
India has a higher percentage of women who hold accounts within
financial institutions. My research will aim to explain these
differences between these two countries by examining cultural,
structural, and economic factors.
Governments utilize historical memory in an effort to grow
nationalism and increase the legitimacy of political parties. Similar to
authoritarian states (Wang, 2012); democratic governments harness
the memories of the collective through multiple mechanisms such as
speeches and pronouncements, response to challenges, and
memorials and offerings. Governments have recognized the power
of history textbooks in shaping the perceptions of the past within a
population. In classrooms, educational texts are presented as
legitimate knowledge to the young generation and therefore the
future state. In light of the educational goal of shaping the next
generation, textbooks are inherently political as the state is involved
with some aspect of the approval process, even in societies where
private sector development and publication of texts are promoted
(Schneider, 2008). I contend that the democratic states of Japan
and South Korea endorse a politically influenced version of history
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within textbooks that bolsters the growth of nationalism within the
public in an effort to increase the legitimacy of political parties. This
research employs case studies of these two states between the
years of 1988 to 2015, and is part of a larger research project
examining historical memory in Japan and South Korea.

Abrahamic faith traditions and
support for the state of Israel
Student Presenter: Hans Crow,
Graduate Student in International
and Comparative Politics
Faculty Mentor: Vaughn
Shannon, Ph.D., Political Science

Elites in the People’s Republic
of China: Trait Analysis
Student Presenter: Daniel Douglas,
Graduate Student in International
and Comparative Politics
Faculty Mentor: Laura M.

Judaism, Christianity, and Islam are Abrahamic world religions that
share many origins and locations of holy significance for their
believers. Though there have been conflicts between and within
these faith traditions over the centuries, there have also been
periods of relatively peaceful coexistence. In the last sixty-seven
years since the founding of the modern state of Israel, centuries of
interaction between these faiths have come to a defining moment
that crosses the boundaries of history, religion, language, culture,
and politics. My graduate thesis research will examine the
differences between these faith traditions, primarily in their
Christology and eschatology. Christology is the study of the nature
and person of Jesus of Nazareth. Though it usually is considered a
field of study within Christian theology, I will be comparing Christian
views with those of Judaism and Islam, essentially trying to answer
the question Jesus asked his disciple, Peter, "But whom do you say
that I am?" My research will examine this question from all three
religious perspectives. Eschatology is the study of final events of
history, such as conflicts, death, what comes after death, divine
judgment, prophesies or predictions of possible future events, and
the fate of humanity. My independent variables are these
differences in religious beliefs. When connected to a political
question, whether to support the state of Israel or not (my
dependent variable), these differences seem to be connected to
polarized responses. How do differences in Christology and
eschatology affect support for the state of Israel? One hypothesis is
that self-identification with one of these traditions involves
structurally-rigid dichotomies that go against a pluralist worldview.
Though some aspects of these faith traditions are very similar, some
differences are diametrical, exerting social pressure to conform to
ingroup/outgroup mentality not unlike what is happening now
during the U.S. presidential election year.
How can we characterize the “core leaders” of the People’s Republic
of China (PRC)? What impact do their personality characteristics
have on their leadership and governing style? This presentation
displays the information gathered from a review of the literature
pertaining to the leadership styles in the PRC. This review attempts
to identify the emerging trends in the literature as well as strengths
and possible gaps needing further research. Due to the lack of
emphasis on China in current relevant research, this review will
include research focused on leadership styles abroad. There is some
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Luehrmann, Ph.D., Political
Science

research cited on speeches from the core leaders (Feng, 2005) and
the makeup of leaders (Bo,2004), but this still leaves missing
information. There exist possible gaps in the current scholarship
regarding leadership styles specifically in China, I will propose that
new research must be conducted to bridge that gap. The literature
reveals three main ideas on how to conceptualize leadership styles.
These include: The importance of factions or groups, the importance
of the institution or the government and the psychological
perspective. Some scholars such as Nathan (1973) and Bo
(2004,2008) emphasize the role that factions play in Chinese politics.
These scholars believe that policy is dictated by the faction they
belong to. Others, such as Fewsmith (1996) would argue that policy
is better explained by the formal and informal roles allowed by the
government. From a psychological standpoint, the “core leaders”, in
China impact the direction of policy more than the lower members
of the government, and therefore should be given more weight
when considering leadership styles. This presentation will be a
comparison of these three styles and seek to improve the literature
around psychological approaches pertaining to leadership style in
the PRC.

The 2007 Financial Crisis and
Chinese Soft Power Promotion
in the United States

This presentation displays the research conducted on the People’s
Republic of China’s (PRC) efforts to generate soft power in the
United States before and after the 2007 financial crisis. Focusing
on the hypothesis that the financial crisis led to a shift in China’s
diplomatic posture and decreased soft power promotion activities
in the United States, the research is divided between the
administrations of Presidents Hu Jintao and Xi Jinping. Recognized
as leaders with fundamentally different views, former president Hu
is tied to his promotion of soft power within China and his
emphasis on improving international perceptions of the PRC.
Current president Xi, however, is considered to be much more
aggressive, overseeing the announcement of an air-defense
identification zone (ADIZ) over the East China Sea and growing
assertiveness in pursuing Chinese interests in the South China Sea.
Using a timeframe of 2005 to January 1, 2015, I conducted research
on soft power promotion efforts during these two administrations,
dividing them into three time periods: the pre-crisis period of 2005
to 2007; the crisis and its immediate aftermath from 2008 to 2011;
and the new leadership period from 2012 to 2015. Evidence from
the first two periods suggests that the financial crisis led to a shift in
China’s soft power generation policies, as Chinese intentions
became less clear following the crisis. This presentation will focus
on the last time period, investigating soft power promotion
activities related to the economic relationship between China and
the United States, Confucius Institutes and people-to-people
exchanges, and Chinese performances and art exhibitions in the US.
Combining these results with those from the previous time periods

Student Presenter: Martin Kalfas,
Graduate Student in International
and Comparative Politics
Faculty Mentor: Laura M.
Luehrmann, Ph.D., Political
Science
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will lead to a more definitive answer regarding China’s soft power
strategies in the US and present greater understanding of the
effects of financial crises on states’ foreign policy.

Mothers of Destruction:
Explaining Female Suicide
Bombing
Student Presenter: Angie Loyd,
Graduate Student in International
and Comparative Politics
Faculty Mentor: Vaughn
Shannon, Ph.D., Political Science

Ushering in a Long Winter;
the Aftermath of the Arab
Spring Explaining the
Divergent Trajectories and
Outcomes of the Arab Spring
Student Presenter: Waisullah
Mehrabi, Graduate Student in
International and Comparative
Politics
Faculty Mentor: Laura M.
Luehrmann, Ph.D., Political
Science

This presentation provides a review of the scholarship regarding
Female Suicide Bombing (FSB). The danger of not understanding
what causes FSB results in insufficient counter-terrorism policies
which have continued to expand since the 1983 Hizb’allah attack
on the United States’ marine barracks in Lebanon. Statistically,
female bombers comprise 4% of all the recorded suicide attacks
since 1983. This small percentage leaves a large impact on multiple
levels, including psychological and cultural effects colliding with
traditional gender roles. This impact is illustrated through the
manner in which the public responds and the media provides
coverage. The challenge to traditional gender roles leads to the
question: What conditions are needed to allow for the use of
female bombing? Scholars debate if there is a difference between
male and female bombers or if both genders hold the same
rationale. When women are seen as fighters in some cultures, the
result is an uncomfortable position for many populations and
governmental entities. As Foreign Terrorist Organizations (FTOs)
learn that female suicide attacks are an effective mean to achieve
or partially achieve objectives, I seek to test if FSB will continue to
occur and even increase through a comparative analysis between
FTOs in different regions.
Since December 2010, demonstrations and protests spread across
countries in North Africa and the Middle East. These prodemocracy movements, collectively called “the Arab Spring”, rose
up against the dictatorial regimes and corrupt leaders that had
ruled for decades in some cases. In the major sites of the popular
uprisings, political conditions remain unsettled or violent. Despite
similarities in their original opposition to authoritarian rule, the
outcomes differed from country to country. In Tunisia and Egypt,
processes of transition from authoritarian rule produced
contrasting consequences for democratic politics. Uprisings led to
armed rebellion in Libya, Syria, and Yemen. The international
community intervened in Libya and Syria. But whereas Gaddafi was
overthrown, Bashar-Al Assad is still in power. A review of the
literature reveals that neither of the rival paradigms –
democratization theory and post-democratization approaches –
that have been used to understand the Middle East have come out
of the uprisings looking vindicated. What explains the different
trajectories and outcomes of the Arab Spring? How were these
shaped by the power structure and levels of social control of the
pre-uprising regimes and their state institutions, on the one hand,
and the by the character of the societies and oppositional forces
that rose against them? This thesis examines the internal and
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external factors within the structural, rationality, and cultural
framework that account for the variation in the trajectories and
outcomes of the Arab Spring.

Governed by Guerrillas: When
Armed Insurgents Become
Political Leaders
Student Presenter: Megan Patsch,
Graduate Student in International
and Comparative Politics
Faculty Mentor: R. William Ayres,
IV, Ph.D., Political Science

Anti-Ballistic Missile Systems
in a Cross Strait Conflict:
Taiwan and the Case for
Limited Defense.
Student Presenter: Garrett Teets,
Graduate Student in International
and Comparative Politics
Faculty Mentor: Laura M.
Luehrmann, Ph.D., Political
Science

When an internal conflict ends, many states are faced with a choice
of whether or not the insurgents they were fighting against should
become political figures they govern beside. Are former insurgents
more likely to use political violence, or create gridlock? Are they
peacefully representative of the marginalized groups, or do they
maintain the cleavages which created armed conflict to begin with?
Increasingly, peace settlements involve the proposed evolution of
guerrilla groups into political parties, yet little is known about their
long-term effectiveness in governing. Understanding their specific
impact is made challenging because of elements such as power
sharing arrangements, internal divisions, and murky electoral
processes. However, the recurrent interest in converting guerrillas
to politicians seems to call for a clear understanding of the chances
of success. An assessment of post-conflict literature shows a severe
dearth of information on these groups after conflict termination.
Some researchers have evaluated the transitional process,
examining what structural changes need to be made as the group
becomes less combative and more legislative; others have chosen
to examine the elections themselves. As we get closer to the
process of governing, less and less seems to be known. This
research evaluates the process after armed groups lay down their
weapons and take political office, to determine the methods and
tools used by guerrillas in government.
Ballistic missile proliferation and the development of anti-ballistic
missile (ABM) technologies remain one of the outstanding security
concerns confronting the international community. Despite the
efforts of transnational institutions akin to the Missile Technology
Control Regime, the proliferation of ballistic missiles continues due
to their unique ability to penetrate national defenses with relative
impunity. These platforms play a crucial role in the strategic
planning of the People’s Republic of China relevant to a Taiwan
contingency and A2/AD (Anti-Access/Area-Denial) scenarios.
Utilizing content analysis and process tracing, research thus far has
indicated a positive correlation between the development of an
American national missile defense system and the modernization of
the Chinese nuclear arsenal, including the development of multiple
independently targetable re-entry vehicles. To highlight the role
that these platforms play in deterrence models of conflict
management, further research will focus on the effect that terminal
phase ballistic missile defenses would have on cross-strait relations,
assuming a 10% attrition rate affected by ABM systems. Utilizing
quantitative and qualitative data from a series of case studies, this
research will focus on the ability of the PLA to suppress Republic of
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China airfields, assuming a 10% BMD rate of attrition, while
controlling for an intervention by the United States Military in the
Taiwan Strait.
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Nuclear Japan: Observing
Japanese Public Opinion,
Nuclear Energy and Nuclear
Nonproliferation in AsiaPacific
Student Presenter: Julie Tomlin,
Graduate Student in International
and Comparative Politics
Faculty Mentor: Laura M.
Luehrmann, Ph.D., Political
Science

An Examination of State
Policy, Economics,
Immigration Integration and
Links to Terrorism
Student Presenter: Shelly Young,
Graduate Student in International
and Comparative Politics
Faculty Mentor: December A.
Green, Ph.D., Political Science

The word “nuclear” has held an unpopular reputation in Japan,
post-World War II. Recent events such as the 2011 Great Tohoku
Earthquake and aggressive behavior from other Asia Pacific states
have not only turned attention to the word “nuclear” in terms of
energy, but also weapons. In a state where the “nuclear allergy”
has deflected production of nuclear weapons and also protested
nuclear power, trends have shifted. Despite the public’s opinion,
the Liberal Democratic Party led by Prime Minister Shinzo Abe is
seeking to reopen nuclear power plants, continue exporting
Japanese nuclear technology and also advocates a militarized Japan
which insinuates domestic nuclear weapon development.
Considering tensions between Japan and its Asia Pacific neighbors,
the possibility of Japan developing a nuclear weapon, or a
neighboring state stealing fissile material in order to build a nuclear
weapon, have emerged as a controversial topics. This research
project explores the relationship between Japanese policy and the
Japanese "nuclear allergy" as well as the broader implications
decisions made by Japanese leadership concerning nuclear power
or weapons may have on Japan’s neighbors in the Asia Pacific
region.
Europe is facing a number of crises; one of the most pressing of
them centers on the issue of immigration. Over one million
migrants from Syria, Afghanistan, and other countries crossed into
Europe in 2015. Migrants (whether seeking political asylum or
economic opportunity) continue to arrive on the continent in large
numbers. This means that European countries, many of which are
still in recession, are faced with the challenge of providing housing,
social benefits, and language classes to such a large numbers of
newcomers. Meanwhile, terrorist attacks carried out by radicalized
Muslim migrants (as well as some who are second or third
generation citizens) has caused a shift in European public opinion
regarding immigration and an increase in Islamophobia. As a result,
states that aren’t actively seeking to close the door to these
immigrants often end up implementing controversial policies that
force acculturation of immigrants instead of a multicultural
approach aimed at integration. This study seeks to clarify the role
that state policies may have on terrorism. What policies are most
successful at promoting inclusion and which are more likely to
produce alienation among/within immigrant populations? This
study will utilize a most-similar comparative case design to focus on
France, the United Kingdom and Belgium from the post-Cold War
period to the present day. It asks a number of questions regarding
state policy regarding immigration. For example, why is it that
Belgium has the largest percentage of individuals leaving the
country to join jihad? This research is important as it focuses on
prevention as a means to develop more effective counterterrorism
strategies.
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Corruption in Sanctioned
States: Exploring the
Unintended Consequences
Student Presenter: Aleksei
Balanov, Graduate Student in
International and Comparative
Politics
Faculty Mentor: Liam Anderson,
Ph.D., Political Science

The purpose of the research is to evaluate the effectiveness of
economic sanctions as a tool of foreign policy with a specific focus
on corruption in targeted states. The current scholarly consensus
is that sanctions succeed in less than a third of all cases depending
on definitions and methods of measurement. In other words, one
of the most used political instruments in post-WWII history is
inefficient. This research argues that by harming targeted
economies or by signaling about the upcoming economic
difficulties, sanctions greatly intensify the struggle for resources
between domestic interest groups in a context of actual, or
potential economic scarcity. Eventually, the situation spirals into
“all means necessary” tactics with unfair practices and use of the
“administrative resources” where available. As a result, the country
is left with increased levels of corruption. In a worst case scenario,
sanctions not only fail to induce desired political changes, but
result in a country with higher levels of corruption that becomes
even harder to deal with in the international arena. This research
uses statistical methods with TIES and Transparency International
datasets to establish a correlation between the variables – level of
corruption and the imposition of sanctions. Causality is established
through the use of in depth case study analysis.
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Psychology
Mild Maternal Hyperthermia
and Early Behavioral
Development in Guinea Pigs
Student Presenters: Yira Argumedo,
Undergraduate Student in
Psychology; Kristin Henshaw,
Undergraduate Student in
Psychology; Bradley Bailey;
Undergraduate Student in
Psychology
Faculty Mentor: Gale Ann Kleven,
Ph.D., Psychology

Co-Authors/Collaborators: G.A. Kleven,
Ph.D., K.M. Henshaw, T.E. Bishop, B.E.
Bailey, K.N. Tijsterman, L.E.C. Daxer, L.N.
Riffle, and T. Austin.

Do Rubrics Reduce Gender
Bias Effects on Grading: An
Unexpected Disadvantage?
Student Presenter: Sarah Jackson,
Graduate Student in Human
Factors and Industrial Organization
Psychology
Faculty Mentor: Tamera R.
Schneider, Ph.D., Psychology

Co-Authors/Collaborators: Tamera
Schneider, Ph.D.

Little is known about the consequences of mild hyperthermia that
might result from a low grade maternal fever or short periods of
hot tub exposure. For this study, we chose the laboratory guinea
pig, Cavia porcellus, due to numerous developmental similarities
this species shares with humans. We want to see if fetal guinea
pigs will display altered interlimb movement synchrony and other
behavioral abnormalities after mild maternal hyperthermia. We
also hypothesize that there will not be significant elevation in
cortisol levels after water bath or ultrasound procedures, and if
hypotheses are not rejected, use of the guinea pig model of fetal
behavior after a mild hyperthermia may be useful in the detection
of these fetal abnormalities during prenatal development.
Behavioral observations will be quantified in offspring across
prenatal development through 2 months postnatal age. Female
guinea pigs will be mated to NIH multi-colored Hartley males.
Pregnant females will be assigned to 1 of 2 treatment groups (n=5
each), 15 min exposure to a water bath set to 41.5 ℃ (mild
hyperthermia), or 39 ℃ (control). Ultrasound scanning (10-15 min)
of fetal behavior will be collected weekly until delivery. Data from
postnatal behavioral observations will be collected. Prenatal
behavior data include interlimb movement synchrony and state
organization, while postnatal behavior include open field activity,
social Interaction, A not B paradigm, gait analysis of limb
coordination, and temperature preference. The use of this animal
model of developmental disability may lead to the creation of
screening tools for human prenatal diagnosis and an early solution
for those who suffer developmental disabilities to improve their
life.
This study examined the influence of gender bias on grading, the
predictive validity of implicit and explicit stereotype measures on
grades, and whether rubrics decrease bias effects. It was
hypothesized that female authors would receive lower grades on a
stereotypically-male essay topic (computers), but higher grades on
a gender-neutral topic (exercise). Implicit associations (GenderScience IAT) were expected to explain a greater amount of variance
in grades above and beyond explicit scores. Rubric use was
expected to reduce gender bias effects on grading. Participants (N
= 216) were randomly assigned to a rubric or no-rubric condition.
They read and graded two essay topics: computers (stereotypically
male) and exercise (gender-neutral). Each essay was labeled with a
female or male author name, or contained no author name.
Participants also completed the gender-science Implicit Association
Task (IAT) and a series of explicit attitudes scales. The femalecomputer pair received marginally lower grades than the no name-
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computer pair, but male-computer essays did not differ from no
name-computer pair. The interaction of rubric and author gender
was not significant, but rubrics yielded smaller grade ranges,
indicating greater consistency. The IAT explained a significant
amount of variance in computer grades over and above explicit
scores, but only in the rubric condition. The lowest grades occurred
in stereotype-inconsistent pairs (femalecomputer, male-exercise),
suggesting a penalty for violating prescriptive gender norms. The
apparent pattern of inequitable grading suggests that consistency
is not enough to control for bias. Rubric use might have activated
unconscious bias, rather than reducing its effects. This study
validates the practice of keeping reviewers blind to author or
applicant names when making grading or evaluating decisions,
particularly when evaluations of performance and learning directly
affect selection, retention, or promotion. This is especially
important as researchers and policy-makers work toward
increasing equity in traditionally male-dominated fields.

Maternal Separation Increases
Number of Entries and Time
Spent in Open Areas of the
Elevated Zero Maze
Student Presenter: Katie Carroll,
Undergraduate Student in
Psychology; Emily Artz,
Undergraduate Student in
Psychology; Montana Wear,
Undergraduate Student in
Psychology
Faculty Mentor: Dragana Ivkovich
Claflin, Ph.D., Psychology

Co-Authors/Collaborators: Emily Artz,
Montana Wear, Tiara Bishop, Gina
DeFrancisco, Ryaja Johnson, Krystal
Kelley, Brandy Schmidt, Joshua
Sensenbaugh, Kristen Tijsterman, Jordan
Young

Maternal separation of babies from their mothers is an
environmental manipulation during development that can induce
long-lasting anxiety and affect behavior. An elevated maze with
open and closed areas is used to measure anxiety in rats, as
animals tend to avoid open spaces more when fearful or anxious.
The elevated zero maze (EZM) used in this experiment is a novel
circular variant of the elevated plus maze used in previous research
with rats as a measure of such anxiety-related behaviors. The
purpose of this study is to confirm the power of the elevated zero
maze in identifying anxious behavior in maternally-separated
juvenile rats. It was hypothesized that maternally-separated rats
would exhibit more anxiety-related behaviors, such as fewer
entries into the open and less time spent in the open space,
compared to control rats. For this experiment, some rats were
taken away from mom for 90 minutes a day for three days when
they were 15- 17 days of age while others continued in normal
housing. At 24 days of age, half of the rats were run in a marble
burying task prior to the EZM and others were run through the
EZM before marble burying (results reported in separate abstract).
Results showed that, regardless of sex and order of testing, the
maternally-separated group had significantly more entries into the
open, F (1,32)= 9.6, p<.01, and spent more time in the open than
the control group, F (1,32)= 11.0, p<.01. These results were
opposite to the hypothesized outcome, possibly indicating that
maternal-separation during early life may allow for better coping
skills later in life in anxiety-provoking situations. Alternatively,
these animals may have just been more active than controls.
Further testing may reveal more about the nature of behavioral
differences between maternally-separated juvenile rats and the
control rats.
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Age of Testing, but not Earlylife Maternal Separation, affects
Marble Burying Behavior in
Juvenile and Adolescent Rats
Student Presenter: Ryaja Johnson,
Undergraduate Student in
Psychology; Krystal Kelley,
Undergraduate Student in
Psychology; Gina DeFancisco,
Undergraduate Student in
Psychology
Faculty Mentor: Dragana Ivkovich
Claflin, Ph.D., Psychology

Co-Authors/Collaborators: Gina De
Francisco, Krystal Kelley, Emily Artz, Tiara
Bishop, Katie Carroll, Brandy Schmidt,
Joshua Sensenbaugh, Kristen Tijsterman,
Montana Wear, and Jordan Young

Effects of Personality and
Coping Style on Cortisol
During Social Stress.
Student Presenter: Stephanie
Kenzig, Undergraduate Student in
Psychology; Nathan Houck,
Undergraduate Student in
Psychology

In this study we explored the lasting effects of maternal-separation
on anxiety-related behaviors in rats. Marble burying is a speciestypical behavior that some researchers think is positively correlated
with anxiety, however previous research has produced
contradictory results. We sought to determine if there would be a
difference in the number of marbles buried by maternallyseparated versus control rats or between males and females at two
different ages, postnatal day 24 versus 32. Fifty-six male and
female juvenile rat pups were used. Thirty pups were separated
from their mothers for 90 minutes per day over 3 days at 15-17
days of age. They were weaned at 21 days of age and then tested
in the burying task either at 24 days of age (n=40) or at 32 days of
age (n=16). An ANOVA did not indicate any significant differences
with regards to separation or sex, but there was a main effect of
age, F (1, 48) = 6.5, p<.05, with older rats burying more. Maternally
separated rats buried an average of 8.6 marbles (SD= 6.62) and
controls buried 7.5 marbles (SD= 5.99), F (1, 48) = 1.1, n.s. Males
buried an average of 8.32 marbles (SD= 6.41) while females buried
7.87 (SD= 6.31), F (1, 48) = .72, n.s. Our results suggest that
maternal-separation did not affect burying behavior. While it is
possible the task itself does not measure anxiety, it may also be
possible that the maternal-separation paradigm used was not
sufficiently disruptive to produce lasting detrimental effects that
could be observed one week later. The greater amount of burying
in older rats may be a sign of species-typical behavior increasing
with development and increasing independence. Future research
could examine the effects of different maternal-separation
paradigms on marble burying.

This study investigates the contribution of personality and coping
style to acute cortisol changes triggered through social stress.
Regression results explore the mediating and moderating role of
coping on the relationship between personality and stress. These
findings will help identify individuals at greater risk for health
concerns relating to stress and provide insights into possible
interventions.

Faculty Mentor: Gary N. Burns,
PhD., Psychology

Co-Authors/Collaborators: Nathan F.
Houck
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The Effect of Paper Color on
Students' Exam Performance
Student Presenter: Alicia Rodgers,
Graduate Student in Anatomy
Faculty Mentor: Michal J.
Kraszpulski, Ph.D., Psychology

Co-Authors/Collaborators: Michal
Kraszpulski, Ph.D.

Maternal Separation Effects on
Exploration and Light/Dark
Preference Using an
Illuminated Open Field Test
Student Presenter: Joshua
Sensenbaugh, Undergraduate
Student in Psychology; Jordan
Young, Undergraduate Student in
Biological Sciences; Brandy
Schmidt, Undergraduate Student in
Psychology; Kristen Tijsterman,
Undergraduate Student in
Psychology; Tiara Bishop,
Undergraduate Student in
Psychology;
Faculty Mentor: Dragana Ivkovich
Claflin, Ph.D., Psychology

Co-Authors/Collaborators: Jordan

Previous research has established that color, being an important
environmental factor, can significantly affect academic performance.
Since papers of various colors are used quite often to distinguish exam
versions, there is a possibility that different colors may lead to
significant differences in exam scores. Such a possibility raises an issue
of fairness in educational practice, as well as the potential to improve
the students’ achievements without expensive/time consuming
developments. There were several studies performed in this field of
research with contradictory results. In our previous study, we did not
find any effect of paper color on exams scores. As there were only 2
colors (white and salmon) used in the study, the results may not be
generalizable to all other colors and shades. Therefore, in the
presented study we decided to widen our color palette by adding 2
new paper colors – green and yellow. We analyzed the results of 5
short quizzes and 2 long exams (midterm and final) in two sections of
the Drugs and Behavior course (PSY 2910). Two versions (A & B) of the
quiz/exam were used in each time. Both versions consisted of the
same set of questions put in different, random order. One version was
printed on yellow paper and the other on green paper; for each
section of the course the paper colors were reversed, allowing to
check for potential effect of the questions’ order. The colorperformance relationship was analyzed by means of several statistical
tools.
The illuminated open field (IOF) test can be used to examine speciestypical behaviors of rats such as exploration and preference for
light/dark areas in a novel environment. Reduced exploration and
increased preference for dark areas may indicate increased anxiety.
Early-life stress, such as maternal separation during infancy, may
produce a measurable increase in anxiety-related behaviors in
adolescent rats. In this study, rats were separated from mom at 15-17
days of age across 3 consecutive days for 90 minutes each and then
tested on day 32 in the IOF and on marble burying behavior (results
presented separately). Results indicated no significant differences
between maternally separated rats and controls in overall time spent
in the dark or in exploration. However, the test consisted of two
phases, Phase 1, four minutes in the dark, and Phase 2, four minutes
with lights on producing graded illumination of the test chamber that
presumably induces some anxiety or discomfort. As expected, all
animals spent more time in the dark area during Phase 2, with animals
tested on marble burying first settling in there for longer. In terms of
exploratory behavior, for Phase 1 (dark) there was no effect of
separation but males, and animals tested on marble burying first,
displayed a greater level of activity overall. In Phase 2, with lights on
and conditions arousing anxiety, a main effect of separation was
observed showing that maternally-separated rats were more active
than controls. In summary, maternal separation affected activity in an
illuminated anxiety-provoking environment but did not alter behavior
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in the dark setting. Also, we demonstrated that prior testing can affect
the results in IOF and should be avoided in the future.

Evaluation of a Brief Marriage
Intervention for Internal
Behavioral Health Consultants
in Military Primary Care

Military couples face significant challenges to their relationships
including demanding schedules, multiple deployments, and
frequent moves. These stressors may contribute to increased
divorce and separation rates (Cigrang et al., 2014a), depression,
deficits in duty performance (Cigrang et al., 2014b) and suicide
(Bush et al., 2013). While relationship stress is a primary concern
for many men and women in the military (Gottman, Gottman, &
Atkins, 2011), the majority of people suffering from distressed
relationships do not seek formal help (Johnson et al, 2002; Snyder
et al., in press). In recognition of the limited reach and potential
stigma of tertiary mental health treatment, the military services
have implemented collaborative care models in primary care
(Maguen, et al., 2010; Seal et al., 2011). In a collaborative care
model, mental health providers are integrated into the primary
care setting and serve as Internal Behavioral Health Consultants
(IBHCs). Despite the prevalence of marital problems in the military,
there has been no effort toward development of marital
interventions for primary care. The Marriage Checkup (MC) was
adapted into three thirty-minute sessions to fit the military primary
care model. Session one focuses on the couple’s strengths and a
brief relationship history interview. Session two focuses on
identifying the couple’s concerns within the relationship. The last
session, focuses on reintroducing the positive aspects of the
relationship, celebrating the couple’s strengths, and forming an
action plan to continue nurturing the couple’s relationship. In 2014,
a pilot study was conducted to determine the effectiveness of the
MC when applied to a military primary care setting. Results showed
significant improvements to relationship satisfaction, distress, and
intimacy. In 2015, the DoD awarded us a grant to conduct a RCT of
the MC adapted for military care. We plan to enroll 250 couples
over the next three years at four Air Force Clinics.

Student Presenter: Ashley Evans,
Graduate Student in Clinical
Psychology
Faculty Mentor: Jeffrey Cigrang,
Ph.D., School of Professional
Psychology

Co-Authors/Collaborators: Jeffrey A.
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Gender and Adverse Family of
Origin Experiences in Military
Couples
Student Presenter: Nichole Kuck,
Graduate Student in Clinical
Psychology
Faculty Mentor: Jeffrey Cigrang,
Ph.D., School of Professional
Psychology

Reports of marriage outcomes for active duty military samples
have consistently found that women in uniform experience divorce
more often than men in uniform (Adler-Baeder et al., 2005; Karney
& Crown, 2007). While various explanations for this disparity have
been offered no definitive conclusions have been reached (Hogan
& Seifert, 2010; Kanzler, et al., 2011) and this topic in general has
received limited systematic study.
Adverse family of origin
experiences such as child maltreatment, domestic violence, and
parental divorce have been shown to increase the risk of adult
relationship dysfunction (DiLillo et al., 2007; Fergusson et al., 2014;
Whisman, 2006) and could be a contributing factor to the gender
difference in military marriage outcomes. The purpose of the
present study is to compare partnered active duty men and women
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on the prevalence of adverse family of origin environments and
examine the relationship between adverse experiences and current
relationship functioning. The hypotheses are (1) a higher
proportion of women compared to men entering the military will
report adverse family of origin environments, and (2) the
proportion difference will be associated with women having overall
lower current relationship functioning compared to men.
Participants in this IRB-approved, ongoing study are active duty Air
Force Airmen attending entry-level training who are in a
committed romantic relationship of at least six months duration.
Participants complete the Marital Satisfaction Inventory-Brief,
Marital Status Inventory, The Communication Danger Scale,
Conflict Tactics Scale, Communication Patterns Questionnaire,
Adverse Childhood Experiences Questionnaire and the Family
Environment Scale. Findings will be presented based on six months
of data collection.
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Marine Vertebrates from the
Early Permian Lueders
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Morphological Variance in the
Biogeographical Distribution of
Lamnidae species C.
megalodon and C. carcharias.
Student Presenter: Maxwell
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Co-Authors/Collaborators: Stephen
Jacquemin, Ph.D.

While terrestrial and freshwater vertebrate faunas of the Permian
period have been well studied, the composition of marine faunas
from the early part of the period are almost unknown by
comparison. Work on marine communities from this time period is
focused mainly only on two fossil assemblages known from Bolivia
and the Ural Mountains of Russia, with scant information coming
from southern Brazil, Oman, and Thailand. Marine layers from the
Permian are known from North America but vertebrate
assemblages found within represent only near-shore communities,
or contain too few taxa to determine the overall vertebrate
paleoecology of the area. Rocks from Jones and Shackelford
Counties in Texas, mapped as being from the Early Permian,
contain a lithology and invertebrate fossil content that indicates an
open water marine depositional setting. Approximately 15 unique
vertebrate taxa have been found in this unit, including Ctenacanth,
Petalodont, Symmoriid, and Hybodont shark groups as well as
members of the Holocephalii. Osteichthyans are also represented
by tooth plates, scattered teeth, and scales from 4 taxa within the
Paleoniscoidea. Occasional Conodont remains have been found as
well as fragmentary temnospondyl skull and tooth material,
suggesting the amphibians were sometimes carried out to sea as
carcasses, or brought there in the stomachs of predatory sharks.
This fossil community represents the first clear look at early
Permian marine vertebrate communities on the North American
Continent. As a point of comparison between Bolivian and Russian
assemblages, it also serves to illustrate a period of vertebrate
evolution that contains scant data.
The extinct and modern Lamniform species, C. megalodon and C.
carcharias, are some of the largest and most geographically
widespread apex predators in the fossil record. However, little is
known regarding the mechanism which undergirds this
cosmopolitan distribution. The objective of this study was to assess
whether variation in tooth morphology coincides with geography.
Detecting this relationship could provide a potential mechanism
that links populations to functional relationships inherent in tooth
morphology. This would offer a plausible explanation invoking
population level dietary plasticity or selection as potential
mechanisms that facilitated their widespread occurrences.
Conversely, not detecting this difference could have both large
scale population or selection implications. In this study, we used
specimens housed in museum collections to assess morphological
variation in upper teeth (lingual view) from anterior positions from
several locations around the globe spanning modern day
continents of North and South America. We used geometric
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morphometric techniques to describe tooth morphology and
specifically tested for geographic differences in each species tooth
shape by extracting morphometric axes from relative warp
analyses and subjecting these axes to ANOVA tests using continent
of collection as the grouping variable. Teeth from C. megalodon
were not found to significantly covary by geographic region, with
specimens from South America tending to overlap in shape with
those from North America. Similarly, C. carcharias specimens were
not found to covary with region, with specimens from South
America tending to exhibit similar shapes compared with those
from North America. This overlap in geographic variation of tooth
shape suggests a lack of selection contingent on space as well as a
potential larger population that could dilute any geographic signal
as a result of their distribution. These results suggest the need for
additional studies dealing specifically with ecomorphological
relationships as well as testing this hypothesis on multiple other
spatial scales as well as with other tooth positions.
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Teacher Education
Project Based Learning: A
Different Approach to Aid
Understanding for Struggling
Students
Student Presenter: Rebecca
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Teacher Education

Project based learning (PBL) is a method of teaching that involves
active, hands on learning experiences that relate as closely as
possible to meaningful, real world activities. The idea has become
very popular in recent years, because it is different in many ways
from the traditional classroom approach. Students are encouraged
to take responsibility for their own learning, and learning is
constructed from the activities in the curriculum by the students
themselves. For students with learning disabilities and those who
struggle in the traditional classroom setting, project based learning
is a viable alternative that appears to accomplish higher learning
goals, as well as the achievement of said goals, and increase
participation from these students. The hands-on component of
learning in this method and the myriad of ways in which curriculum
is delivered to students through PBL are beneficial to students with
learning disabilities, and can actually incorporate the idea of
multiple intelligences. Technology is another element that can be
easily incorporated into a PBL environment to enhance the
experience for the students and teachers alike. Teachers of
students who struggle or who have learning disabilities should
consider utilizing the project based learning approach or
components of it in their classrooms.
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